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Wave-Length of the Cadmium Red‘ Line. N.' Watanabe M. 
Imegsomt. Imp. Acad. Tokyo, Proc. 8. pp: 228-226, June, 1929.0 

- The authors developed a method ‘of Fabry and Perot to measure the 
long standard using Brewster's white fringe and: removing 
extraneous rays. - Standardisation was made first for a:6-25 cm. standard 
and then extended to'1, 6 and 25m. standards and to the Jaderin wire. It 
is concluded that the method may be extended without much difficulty to: 
a length of a few hundred metres. Any small variation in length can be 
traced from time to time by observing the: positions of the white fringe in | 
a compensator. The method may find an application in tracing the 


and R. L. Davidson. Frank. Inst., J. 208. pp. 59-71, July, 1929: 
“The powdered silica (99-75 % SiO,) was passed through 4 336-tesh 

and further,graded by the method of Hatch and Choate [see Abstract 
9046 (1929)) and submitted to the. unfiltered radiation from the molyb- 
denum target of a Coolidge tube.” “The radiograms of the rings obtaine 
and of microphotometric curves produced from these with the aid of the 
_ Harrison densitometer [see Abstract 2683 (1925)] are reproduced. The 
specimens ranged from 1-73 to 360 4. Size distribution plays an impor- 
tant part in the radiograms. The ase pattern changes with both 
particle size and distribution, and a quantitative relation between pattern 
and average particle size can rong be ter Nibere3 age size distribution is 


“Limited Density of Matter and of Energy. ‘Anderson. 
Zeits. f. Physth, 66. 11-12. pp. 851-856, 1929. - 

‘$toner’s theory [see Abstract 1488 (1929)} is com- 
présaibility of electrons and protons is considered? extreme pressure will 


BS 


4, Densities of Liquid Pots tad E. 
Comptes Rendus,' 189: pp. 39-41; fully 
The densities of K and Na were measured by the anethotl 


at'temperatutes from fusion up to as near the 
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The temperatures were measured ey a sensitive Bieceacalaintete arrange- 
ment. The results obtained were: Density of Na = 0-9835 — 0-000260 
— 96-5). of K = 0-826 — 000222 — 62- bi between fusion 


E.L. Quinn and G. Am. Chem. J. 51. pp. 2002-2008, 


July, 1929. 


This paper a of the densities of liquid 
nitrous oxide and its saturated vapour, the results recorded being for a 
- temperature range of 30° to —_ 50° C,.. These data were found necessary in 
surface tension calculations." The éritical density i is found to be 0-459 and 
the molecular volume at absolute zero 28-1c.c. , adopting Sugden’s equation. : 

+, 


6. Vacuum Contention Density ‘Bulbs. M. Beckers. 

The contraction’ of density globes on evacuation has 
_ in connection with éxamination of easily liquefied saturated hydrocarbons: 
A hydrostatic method of measurement has been applied to the problem, as 
well as: the method of Travers, the results by both methods’being in good 
agreement. The empirical equation proposed by Moles and Miravalles.for. 
the calculation of the compressibility of density.globes is given additional. 
confirmation by the results of the measurements; Data have been obtained: 
which lend support to the hypothesis that the contraction of density globes. 
isa of the to wie is submitted. 

H,, Ho,. 


H. Murmann. Phys. Zeits. 30. pp. 462-463, July 15, 1929. 
The suction velocity of a rotating oil pump with respect to. the pressure 
is directly, by an experimental device and the. 
results are plotted.on a, diagram. 


8. ‘Compressibility at ‘Preastires: 50 
Carbon Monoxide at 0° c. s. Goig. Comptes Rendus, 189. “pp. 246— 
248, July 29, 1929. A 


The compressibility of carbon monoxide at 0°C. has been determined ee 


at 36 different pressures ranging from 53-58 to 127-67 atmospheres, a 
precisely similar laydrogen as de manometer. 
Specimen results are: | 


op | 53-58 | "98-35. 


The figures are to 0: 02 “Phe is, 
therefore, normal, corresponding figures for nitrogen for pu are, as‘is to be: 
expected; slightly higher with a minimum at 78 atmospheres as:against 90: 
socom rae for carbon monoxide. There is no indication of any poly- — 
merisation under great. Pressure, | C. A. S. 


9. Diffusion of Gases Through Metals. v. Lombard. Rev. AMA: 
26. pp. 843-350; July, 1929. 


» series; of measurements of the diusion of hydrogen ‘rough iron, 
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on and its deflection is, observed. 


nickél and:platinudd was made? “Discs were ‘clattiped! be- 
tween mild steel blocks, and the: whole was heated in an electric furnace to 
temperatures: ranging from 800° to 1200°.€. The effects of pressure, tem- 


‘perature and thickness of the metals upon the rate of diffusion were deter- 


Measurement of Relative. ‘viscosity’ of Gases. A. Weiss- 
. Phys. Zeits. 30. pp. 364-367, June 1, 1929. 

A quartz fibre is suspended by one end in a tube through which the gas 

If two.gases. are of ex ual density 
deflections are as the Squares of f the viscosity. beast have equal 
viscosity the deflections are inversely as the densities. From these two 


‘Change of Gelatin with pH, and with 
Zeits. 48. pp. 1414146, June, 1929.00) 
© The surface tension of 
isoelectrical point when the pH value was 4-7, and two maxima at pH 
= 2-85 and 8-3.) The surfate tension’ was measured by rise of liquid in a 
capillary tube. The surface tension was found to fall at acid concentra- 
tions of 10-5 to 10—14, at still lower concentrations (10~* to it was 
equal tothe isdelectrical point: The minimum limiting concentration of 
an electrolyte, which could bring about’a change: ‘properties of a 
reversible colloid; was ‘10-48 normal. Be 


12. Development of Velocity Distribution for ee Flow. 


Schiller, and H, Kirsten, Zeits, Physi, 10.7.2, 268-274, 


"After: a brief discussion of the importance of obtaining exact values, the : 
authors give a. number of. curves which show. the development of the 
velocity distribution, for various flow. lengths, across the tube diameter for 
turbulent flow, the true end profile being obtained from 50 to 100 measure- 
ments across the tube.. The curves ,also give a comparison ‘between | 
rounded and sharp entry, tubes, . _From the end profile it is found that the | 
ratio of the average velocity across the tube to the maximum velocity i is 


0: 80, ‘With an entry which does not produce any disturbance in the flow, 


laminar streaming i is chiefly obtained, the velocity distribution of which is 
in good. agreement with Schiller’s laminar flow theory, With Reynolds 
numbers from 10,000 to 50,000 for the end conditions, the velocity is found 

13. Hollow pace in the Ideal Fluid. ‘Schmteden. 
Physik; 2:3: pp. 350-356, July 15, 1929. 

‘Ramsauer and Dobke showed that a hollow space’ is in ‘hid 


3 sale of spheres moving rapidly: through water [see Abstract 796. (1928)}. 


The present author considers this hollow space formation in an ideal fluid, 

and deals with the ‘general properties of the strata possessing unsteady 

flow: ' The \possibilities of the origin of this unsteady flow are also 

examined. The conclusions: obtained are then used to solve ‘the 
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of Sediments. by Steeams;.. Cam. 
Phil. Soc., Proc: 25. pp: 272-216, July, 1929. bien 
When:a solid the bedeof-a stream, 
while the.velocity just above: the solid must be 
greater than the general. The existence of pressure effects;which may be 
- sufficient to raise the solid is thus evident.’ By carrying out the formal 
solution for a cylinder, the order of magnitude of the effect is found. | _ his 
agrees with the observed, although the calculated critical meg is ee 
as several additional considerations would make us expect. 


Currents. H. Ertel. Gerlands Beitr. Geophys. 23. Pe. 15-2 

29. 

“Following upon ie Hesselberg-Bjérkdal law of distribution of wind 

isturbance the law of direction distribution of the horizontal velocity 
components in‘turbulent wind is deduced; and an expression for the mean 
variation of direction is obtained. The. latter is found to: be: diréctly: pro- 
portional to the square root of the turbulence energy and oe propor- 
A 


16, Elastic Suspension of Pendulums. Haag. “Comptes Ren- 
aus, 188. pp. 1479-1481, June 3, 1929... 
former.theories the wire is assumed. to bei in the 
ook but this is often incorrect, A theory of the movementis given making 
no'such assumptions, and equations»are established for the two’ periods. of 
oscillation. To get a strict sinusoidal oscillation ‘the applied force. must 
act at, the Centre of gravity. 


§. R. 


Extension of Phillips’ Co ng tral 
J, }, Haag. Comptes Rendus, 189. pp. 86-88, July 8, 1929. esi 

_ The spiral giving perfect isochronism should satisfy Keelhoff’s ‘condi- 
tions. No curve exists which can exactly fulfil these conditions, and the 
present author develops the approximate solutions, conside: 
of the cylindrical and flat’ spirals. For the. cylindrical spiral, Phillips’ 
conditions are satisfied by one particular solution of the’ general equation, 
whilst Keelhoff’s conditions are rigorously verified over a comparatively 
large range. Considering the first order approximation, the Hat's iral 
satisfies Phillips’ conditions, and as this is also the limiting state, the con- 
ditions enumerated by solve the case of the flat 
[See also next Abstract.] C. F. 


it 


Deformation of a Spiral. J. Rendus, 189. pp. 142-144, 

Résal culedinted directly the a of the cylindrical, spiral from 
the elastic: theory, whilst Caspari, derived, from 
certain assumptions. The present author shows how. the same method :of 
approxiniation can be applied to obtain the deformation-of any spiral. what- 
soever. Further, the. calculations necessary are more easily. performed 
than those of the other authors mentioned. Finally, : priority ‘of some 
previous work, published by.the author is shown to, be due to Tricomi, 
although the work ‘was: at the same time. [See also: preceding 
Abstract.] | R. C, F, 
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Steel Balls and for.Testing the Hertz Pressure Equations. O. 
Schénrock and E...Einsporn. Zciis. Insirumenienk. 49. PP. 
and pp. 369-385, Aug.,; 1929. . From the Reichsanstalt.. 
The investigation was carried out with the large Schinrock: 
apparatus of the Reichsanstalt, a description of which is published for the 
‘first time,’ The Haidinger interference rings, produced in the airspace 
between two very good plane quartz plates, separated by three steel balls of 
nearly equal diameter, were observed. The balls were’ placed ‘at: the 
ail rners of an equilateral triangle, and two of them were regarded as 
the third Was measured along a number of different 
etets” The theory of the relation between the alteration in the bone 
of an interference ring and the change in diameter of the ball m oe 
worked out in detail. The effect of the pressure of the plates is dealt ith 
theoretically and experimentally, making’ use of the Hertz equations; good - 
agreement was obtained. The of and atmospheric 
pressure were also investigated. “HEN. 


20. New Optical Method Detern tion,of Tension. 

H. Favre. Rev. @Optique, 8. pp. 193-213, (May; 241-261, June-July, 
and pp. 289-307, Aug., 1929. 

Experimental determination of interior tensions at any point of a test- - 
piece is considered. ‘In plane elasticity this depends on (1) the angle a 
which one of the two principal tensions makes with a fixed direction and 
(2) the Values o, and G, of these tensions. a is found by placing the test- 
piece between two crossed nicols. A polarised ray traversing the test- 
piece at null incidence gives two Rsistaes Tays on emergence, and the 


author now shows how it is possible by measuring the variations of absolute 
phase of the two » emergent rays to. obtain two new relationships between 
o, and a, which, in conjunction with Wertheim’s law, not only.enable the 
calculation of o, and a, at any point of the test-piece but also the average 
errors. of the results obtained, , A description is given of the laboratory of 
photoelasticity at. Zirich Polytechnic, and of the Mach-Zehnder. inter- 
ferometer in use. A comparison is given between data from, the purely 
eels method and from the general theory of elasticity. . .. H.H. Ho. 


“21, Retnarks on Crystal Plasticity. W. Boas and E. ‘Schmid. 
_f. Physik, 56. 7-8. pp. 616-523, 1929. 

| Constancy | of shearing stress in translation systems is in the cases sO far 
| : studied of plastic crystal deformation quantitatively equivalent to con- 


o stant elastic shear. A discussion is given of the flow conditions of v. ‘Mises 
| [see Abstract 2910 (1928)]. Constancy of the normal tension across the 
oe Split face is not equivalent to constant normal dilation. 2 - 


32. Fl ow ‘Phenomena Plastic ‘Materials. 

| Zetts. f. Physik, 57. 7-8. pp. 601-532, 1929. Bi 

| _Experiments upon the flow of a very viscous substance. (Chatterton 

| compound) were made at different temperatures, with a view to finding 

| how the limiting speed depended upon the stress and the viscosity. The 
~ Substance was contained in a long tube, and a torque applied to a coaxial 

cylinder) On applying the torque, a sadden (elastic) deformation occurred, 

and =then rotation commenced, the ‘speed a On 
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A9, Interferometer Method: for Investigating the Form of 
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removing the torqtie,. enphantiomekeeasatiiil ‘of equal amount in the reverse 
direction occurred, followed’ by a-rotation whose speed ‘decreased :asympto- 
tically to zero. The velocity curves for these two Cases were identical.in — 
form and magnitude. At high temperatufes (100°-140°'C.) the limiting 
speed was a linear function of the stress, but at lower temperatures (50°-60°) 
the relation is not linear. The limiting velocity depends upon the tempera- 
ture being proportional to e4/™ (A a const., T ='temp.). The velocity 
approached its limiting value more slowly than For 
small stresses, Prandtl’s theory is verified. OW 


23. Cohesion Relationships in Certain. Artificial. Crystals. and 
of Gliding Planes for Certain Changes of State... 
Miigge. Zeits. f. Krist. 71. 1-2. pp. 64-80, July, 1929. 
A complete description. is given of the following synthetic. crystalline 
products; diammine zinc. chloride, amido-guanidine nitrate, and the 
butyrates of calcium, strontium and barium, and a discussion is included 
of their behaviour towards torsion and the significance of their planes. of 
ae with respect to changes of state. ‘ H. H. Ho. 


24, Energy Equation for Calculation of Resistance and Velocity 
of Stones Falling in Water. F. M. Exner. Phys. Zeits, 30.. pp. 458- 
462, July 15,1929. 
_ This paper continues previous sack on air babies | in water. [see Aires 
525 (1928)]. A simple energy equation is derived, which obviates the 
consideration of empirical coefficients of friction, whereby the velocities of _ 
symmetrical solid bodies falling through water may be calculated. Devia- 
tions from the older hydrodynamic theory. are discussed, and, finally, the 
limiting cases of very fine sand particles are considered, relpgaeanlal 

of are included in of the 

Ho. 


for Curves. P. ‘Nutting. JOSA. and 
R.S.1. 19. pp. 29-32, July, 1929. 

Drawing curves obtainable are intended to apply chiefly | 
to ship ribs or to machine parts, and are not always suitable for physical, 
chemical or statistical work. Makes suggestions as to the sizes of new 
curves which would be'required. The rational theory of design’ must 
deal -with the intrinsic equations of the curves to be represented; the 
three requisite. data are maximum curvature, range in curvature and law 
of variation in curvature for each. particular curve. . Describes a device 
for drawing intrinsic curves of different kinds to serve as master curves. 
A toy automobile is fitted with a tiller steering gear and a drawing point. 
A simple curve may be cut from sheet material and wrapped round the 

bution Laws. A. Basch. Akad. Wiss. Wien, ‘Ber, 138. 2a, 4. PP. 125- 
168, 1929. 

The application of tensor aiialyeil to the Wiibcusiibs of observational 
errors and distribution laws [see Abstract 1069 (1929)] is is extended to 
functions of many vectors and scalars. J. S.G. T. 


Mass. Inet, of Techiiology, 106-118, July, 1929, 
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to Internal Forces, C. Platrier. 189. pp. 

“Proves that, referred to any set of axes connected rigidly to such a solid, 
1759 (1929).] | to 


_.29..Equimomental Systems. P. Franklin, ‘Math, Phys. 
Inst of Technology, 8. pp. 129-140, July, 

Rigid systems of mass points, which have the same ‘moment of inertia 
about every axis.in space, are said to be equimomental. Introduces the 
elementary equimomental operation of ‘‘ sliding ”’ to pass from. one system , 
to;an equimomental one; the system of two points, P, with mass m, and 
P, with mass mg, distant respectively Ams. and hm, from their centre of 
gravity, can be replaced, by an operation of sliding, by a second pair of 
points on thé ‘same straight line, equimomental to the first ‘pair; if m, 
and m, are their masses and R'm, k'm , their respective distances from 


‘the same centre of gravity, then +m! and k?m'm; 


The first theorem proved is any finite set of mass-points in’ a plane 
an equimomental set of three mass-points may be found by‘ slidings.”” 
Thirteen other theorems and a number of corollaries are stated dealing | 


with the subject; ‘the conctudes some of 


their use. : A. 


30. ‘Effect of Volume Changes on ‘Infra- Red Vibrations of ‘Simple 
O, Salant. Nat. Acad. Sci., Proc. 15. pp. 533-537, June, 
1929, 

Starting frdan Carpenter and Stoodley’ s relation between the law of 


eo force between the ions in a sodium chloride type of crystal and the vibration 


frequency, calculation is made of the effect on frequency of change of 
distance apart of the ions brought about by temperature or pressure 

ges. Numerical calculation suggests that for KCl, KBr and KI, but 
not for N aCl, the temperature shifts of the reflection bands would be 
measurable. Herzfeld points out that if the exact theory is used instead 
of the Carpenter-Stoodley and would be increased 


by 15-20%. H. Ge. 


Grystal Structure of Barium. J. King and G. L, Clark, 
Ai. Chem, Soc., J. 51. pp. 1709-1710; June, 1929. . 
» The crystal structure of very pure barium has been touad to be body- 


_ ventred cubic with a parameter of 5-015 + 0-003 A., and the atomic radius 
spheyiatng from these data is 2-171 A. at room-temperature. AuTHors. 


32. Crystal Structure of Binary Compounds of Platinum 


“Metals. L. Thomassen. 4. B. 4. 
1929. 


Pep, 1 RhS,. ‘PtSb has a nickel arsenide structure, ‘The lattice 
constants are given, D. 


Crystal Structire. of ‘Roberts and J. 
Ksanda. Am, J. Sci 17. pp: 489-503, June, 1929.0 
In’ dealing with ‘the spectrograms the artifice due to P. 
ployed, by means of which the their are 
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called the reciprocal 
lattice. ag = 8: 1802 As ==: 16°43A.> there are 
six molecules in the unit cell, space group Dg. An arrangefi#ht of the 
copper and sulphur atoms is worked out which fits this space group, and 
offers a satisfactory explanation for oe and for the 
AL 


Determination Of Lattice Edge of Potassium Platitiibromide. 
Mathieu. Comptes Rendus, 188. pp. 1611-1612, June 17, 1929. 
powder method shows the'structure of potassium 
to be identical with that of the platinichloride (face-centred cubic), and — 

the ratios of sin # forthe various planes of the two salts coristant, averaging 
1:07; Hence a for the platinichloride being 9-64, a for the platinibromide 

is 10-36 4 0-05. There are 4 molecules in the unit cell. mo CAS. 


35. Isogonal Polyhedra, and Space. Group. Theory. Ito, 
Zeits f.. 70. 5-6. 393-459, June, 
Mathematical, H. Gz, 


36. Optical of Results. 
Ww. L. sits Zeits. 70. 5-6. pp. 475-492, June, 1929... 
| 

The: ‘paper an “optical. the remults, of 
Marky crystal analysis. Use is made of the analogy between the principle 
piri | ng the interpretation of X-ray results, and that formulated by 

pn treating “the resolving power of the microscope. The X-ray 
ite are treated ‘as if they were optical spectra, each _pair of X-ray 
measurements around a zone [100], such as F (ORD), and F (Oki) contributing 
a periodic fluctuation of density to the projection on the face (100) of the 
crystal. A specially prepared plate is used as a source of harmonic bands 
of light and shade which can be projected on to a sheet of photographic 
paper, marked with the form of the face (100) of the crystal cell. A series 
of perhaps forty projections is made on to the photographic paper, with 
position and exposure depending on the X-ray measurements and calcula- ; 
tion. _The developed paper then shows an image. of the crystal cell as 
: projected on one of its faces, all the atoms appearing in their, correct 
positions. By projecting on the three faces of the cell in turn, the positions 
of ‘the atoms in-space can be found: sr are 
diopside, CaMg(SiO,),. © W. 4H. GE, 


37. ‘Outlines of Theory of Symmetry in Lines ‘and Planes. A. 

M. Giinzburg. Zeits. f. Krist. 71, 1-2. pp. 81-94, July, 1929, 
Contains an account of work done mainly in the years 1920-1923. 
_ Both straight lines and spirals are dealt with. Thirty-two figures are given 
to illustrate different kinds of symmetry in planes, but theactual number 
of cases of symmetry found was only 26. eset JBbAN@A 


38. Structure Theory of Plane Symmetry Groups. ‘He esc] 
Zeits. f. Krist. 11. 1-2. pp. 95-102, July, 1929. sappeeit ae 
‘Classifies the 80 symmetry groups in the plane, the two: sides Bésig 
ocaeidared and a system of symbols given. These groups apply to plane 
_ Ornaments, carpets and ornamental low relief... The:number of groups for 
woven articles, nets, etc., is considerably lower: A table shows the relation 
assigned to the by Weber. 
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of Physical: Properties: of! oJ. . Kunz, 
Phys. Zeits: 3. ppc 483-464}; 
_ A diagram is described which amplifies. Born’s figure by the representa- 

40. Crystal Structure and. Chemical Faraday 
Trans. 26. PP. 253-806, June, and pp. 367-409; Disc., , 410-420, 

lecture ‘on Crystal. ‘Structure’ ‘and’ Constitution,” 
v. M. Goldschmidt, and followed by a series of contributions as follows: 
Part ‘I.’ Inorganic Compounds.—— Co-ordination Numbers,” by F. 1. G. 
Rawlins ; “ Electronic Theory of Valency. Part VII. Etch Figtres of 


Sylvine,” by Ts Mz Lowry. A. Vernon; \‘‘Atomit ‘Arrangement 


in thé Silicates;”" by WoL: Bragg; “ Structureof the AX,Groap,;”"by 


A.M. Taylor; ‘ Fine Structure of Felspars,”::by E. Schiebold: “‘Con- 


Model,”. by A. Miiller; “ Examples of gree Obtainable from 
Long Spacings ‘of Fatty Acids,” by S. H. Piper; “ X-ray Evidence on 
Structure of Benizené Nucletis,” by (Mrs.) K. Lonsdale. Part IIT. 
“Problem of the Metallic State,” by J. D. Bernal; “ X-ray Studies on 
ys,” by A. F. Westgren and G. Phragmén. Part IV. ‘General.— 
‘Sharpness and Reproducibility of Debye-Scherrer Lines, 
‘Moller and A. Reis; “Determination of Particle Size by Use. 
-tays, HH. Mark: “ Abnormal Broadening of Spectral Lines,” iby 
A. W. Porter; “ Lattice Determination in Polycrystalline Aggregates,” 
by Kv Ailotropyand Determination of ‘Densities by 
Means ‘of X-rays,” by Kolkmeijer;'‘* Integrating Microphotometer 
for X-ray etal Analysis,” by W. T. Astbury; “ Two-circle' X+ray 
Spectrometer,” ‘by W. A. Wooster; Modern of ave 


‘Mechidaics and thetc Bearing’oni Cryetal Structure,” by PvP - Ewald. 


AL, Examination of Ice-Crystals by. X-Rays... Yoshida 


‘Teubol, Kyoto Coll, Sci., Mem. 12. July, 1920. 


English. 

icbigaiaen by means of X-rays, and it was found that all directions parallel 
to thie basal pane of ‘the ‘hexagonal iS of | ice are dtd ‘suited for its 


Rontgen of A Cellulose. R. Andress. 
Zeits. f. phys.Chem. 4, Abt, B. 3. pp. 190-206, July, 1929: 
This paper is a continuation of previous work onthe Rontgen 
of native cellulose [see Abstract 2927 (1929)).. The Réntgen diagram of 
mercerised cellulose may be satisfactorily. explained on .the. basis of a 
monoclinic element haying. the following measurements: . a.= 8-1A,, 
b=10:3A,¢c= 9:1 A., B = 62°. The interference intensities of the 
diagram were very well explained on the basis of a structure of glucose 
residues united in a cellobiose manner. The atomic arrangement within 
the hexoses i is almost the same as that of native cellulose. The difference 
métverised and native ‘cellulose arises in’a different ‘atrahgement 

ofscheighbouring chief valency chains to other. ‘The 
lattice is regarded as the. stable state. | H. 
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043. Translation Lattice’ of X-Ray’ Studies 
of Cellulose Derivates. C. Trogus and K. ‘Hess. pays 
4. Abt: B. 6. pp. 321-345, Aug:, 1929. 
The interference diagrams obtained from are 
: dincuned on the assumption of a unit elementary rhombic cell of dimensions 
a= 21-3 A.,b = 25-6A.,c=11-3A. to the 
constitution of cellulose and cellulose hydrate, F, J. W. 


44, Structure of Tetramethyl Peochisoate and -Per- 
manganate. K, Herrmann and W. lige. Zeits. 
Pb. 47-63, July, 1929. 


: unit tetragonal cells contain two molecules of (CH,),N-ClO, or ~MnQ,. 
Space’Group Dj,. Dimensions: a = 8/290, 8-439;'c = 6-006, 6-019 A., 
respectively. lattice is ionic and-the two and. 
MnO,) have tetragonal bisphenoidal symmetry. 


Crystal Structure of Staurolite, S. Néiray- Szab6. = 
Krist. 71. 1-2. pp. 108-116, July, 1929. 
Staurolite is orthorhombic holohedral. ‘Its space group was foul to 


be Vj’ by Cardoso, This classification has been checked by the author 
and the structure fully determined. It is based on the cubic close-packed 
oxygen arrangement; the orthorhombic unit cell has the edgesa = 7:82A., — 
b = 16-62 A., c = 5-63 A., and contains four molecules of H,FeAl, sar | 
The arrangement of atoms ‘shows that staurolite is a. compound of Fe and 
and (cyanite). Explanations of the variable. 

of the twinning effects are given. 


‘Taylor and W. W. Jackson, Zetts. ‘Krist. PP. 417-180, 
July, 1929. 

Cyanite is the triclinie form of. structure has 
already been suggested by two of the authors [see Abstract 2065. (1928)], 
_ which is found to be not quite correct. A new structure is here suggested, 
based on the structure of staurolite [see preceding Abstract], which was 
found to consist of alternate slabs of Fe(OH), and Al,SiO,. The structure 
of the slabs of Al,SiO, in staurolite satisfies the analysis of cyanite obtained 
by the present authors from rotating crystal photographs, 


47. X-Ray Investigation of Structure of Zinc Silicate. A. Pabst, 
Zeits. Ff. phys. Chem. 142. Abt. A. 3. pp. 227-282, July, 1929. 

Zinc silicate has been made by heating a compressed mixture of SiO, 
and, ZnO at 800° C. for several days. The metasilicate could not be formed 
even with stronger and longer The. structure the 

was the same as willemite. ij. E. 


48. Crystal Structure of Thorium Boride. G. Allard, ‘Comptes 
Rendus, 189. pp. 108-109, July 8, 1929, 
Using CuKa X-rays and the powder method it is deduced that ThB, 
is cubic with one molecule in a unit cell of edge 4-32 A. Density 6: 27, 
The boron atoms are arranged octahedrally round the thorium atom. Gx 
E. 


‘Crystal of Picric Acid, M. A. Bredig and 
Moller. Zeits. f. Krist, 11. 4. pp. 1929. 


| The space group appears to be Cop. ‘The structure is. unsymmetrical 
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the» being::two ‘molecules, polarised: and: an. 


phys. Chem..4, Abt. B. 5. pp. 346-370, 
ganese nitrides have been prepared by heating the metal i in "either : 
nitrogen or ammonia, Four nitride phases were found. That containing 
the least nitrogen (about 2 %) is stable only over 500°, . The manganese 
atoms are arranged in a face-centred tetragonal lattice: a = 3-765 A.) 
¢ = 3°684 A. At about 400° a phase containing 6-6-5 % nitrogen is 
stable. The metal atoms are arranged on a face-centred cubic lattice, 
At slightly lower temperatures this passes into a hexagonal close-packed 
lattice. “The nitrogen content is between 9-5 % and 11:9 %. The last 
two phases find analogues in the Fe — N system. A phase yet richer in 
nitrogen 5 has a face-centred tetragonal 
lattice, _F. J. W. 


51. Problem in Brownian Motion. G. E. ‘Uhlenbeck and S. 
Goudsmit. Phys. Rev. 84. pp. 145-161, July 1,1929. 

Deals mathematically. with Gerlach’s investigation of the rotational 
Brownian motion of a small mirror suspended on a fine wite. If the 
displacement during a time, long compared with the characteristic period 
of the mirror, is developed into a Fourier series, the square of the ampli- 
tude of each Fourier component is found to be a function of the pressure 
and molecular weight of the surrounding gas, aswell as of its temperature. 
The:sum ‘of the squares is a function of the temperature alone.. Obtains 
an expression for the — on the due to the bom- 
of the gas ‘molecules. 


32. Molecular ‘Volumes. ‘at gy Part, Ill. Zero 

Volumes, Parachors and Molecular Diameters. Sugden. 
Chem. J, pp. 1055-1058, June, 1929... 

This paper.continues previous work [see Abstract 2 (1928)] 
| Biltz’ s results (Nachr. Ges. Wiss. Géttingen, 1926, 45; Annalen der Chemie. 
1927, 453. 259) for zero volumes and for the atomic and structural constants 
alongside thosé of: the: author. Since fairly close agreement occurs, an 
examination is made of the relationship between zero volumes (and, in — 
addition, parachors and critical volumes) and the actual dimensions of the 
molecules. ‘Since molecular volumes have to be compared with the 
viscosity data, the molecules are treated as spheres, although uncertainty — 
is introduced into the: values: for more complex molecules. It appears 
_ evident that, by comparing molecular volumes at equal surface tensions, _ 
the effect of the ‘intermolecular field is largely eliminated, and a closer 
is obtained. Ho. 


BBs Mesophases (Intermediate States. of Aggregation), Parts 
Il and Ill. H. Zocher and: V. Birstein. Zits. f. phys: Chem, 
om A, 2. pp..113-138; June, 1929. 

Part II.deals with the mutual of the of 
a: mesophase,. parallel or perpendicular arrangement of the axis to 
the: boundary layer in the nematic as in the smectic state is caused. by 
differences of surface tension at the boundary Mis. that the 
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y glass may be'so altered by acid treatment that in the 
isole perpendicular instead of parallel orientation occurs, 
_wheteas alkaline treatment reverses the change. The elastic deformability 
of mesophases is much greater than that of crystals in ciret tances 
which call forth neither compression nor dilatation resistarice. Closed 
metastable configurations the axial lines are given by ‘the formula 


r= (asin (7 and a being polar coordinates and an integer), 


on the assumption of uniform. change ‘of direction, “Microscopic lot. 
raphe of. p-azoxyphenetole are included to show. the course of the axial 
es. Real points of instability exist in both states of aggregation. 
_ The aqueous mesophase of salvarsan is discussed. In the amorphous solu- 
tion the smallest suspended drops are built up of optically negative volume 
elements of microscopic dimensions, and. by addition of optically. active 
, substances the same drilled structure is produced i in the salvarsan. amesophase 
as is known in various other nematic phases. [See also Abstract 2941 
(1929) and next H. Ho. 
EV and V.. H. Zocher and V.. ‘Birstein. 
Abt. A. 3. pp. 177-194, July, 1929.. 

Part IV deals with further ‘cases of sigue is. sfousid 
that mesophases only definitely occur among the soaps with the oleates of 
potassium and sodium, thestearates and palmitatesseparating fromaqueous 
solutions in crystalline condition, The mesophases concerned are smectic, 

and sodium naphthenate usually affords a smectic.mesophase:in aqueous — 
solution. The nematic: phase, which bromophenanthrene-sulphonic acid 
forms in aqueous solutions of ordinary concentration, shows unusual 
negative double refraction and forms drops with optically positive radii. 
The diffuse double refraction observed in many ‘cases is'asctibed to. ariso- 
tropic colloidal particles. Dielectric’anisotropy a appears to be negative in all 
the cases investigated even when it is positive for the corresponding 
BB. Quantity Allowing of New Classification of Atoms. 
Fournier. Comptes Rendus, 188; pp. 1653-1555, June 10, 
.. As neither atomic weight (A): nor atomic number ({N) alone is sufficient 
to define’ an atom completely, it is proposed to:do'so by the “‘ filiation 
capacity,” U =: 3A/4—N; which decreases by unity on either an a- or p-ray 
emission, and which is the sum of the a- and §-transformation capacities 


+ (Af4-and~A/2-N respectively): Save for atoms: arising from the same 


atom by bifurcation of the radioactive line ‘of descent, the value of U-is; 
with rare exceptions (e.g., krypton, N = 36, A= 78, and zinc, N = 30, 


A= 70), sufficient completely to define an atom. bes@eto Si 
“156, Nucleus as. ‘Radiator: Mag. 
114, July, 1929. igs EE 


A theory is put forward in ths of ‘iis is the essential 
origin of radiations. The electron, the atom and the nucleus are con- 
sidered from this point of view. The electromagnetic theory of light is 
assumed to be real, and atoms are assumed to be ne matter 
which ‘obey the laws of dynamics and Vx er 
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Radii and: Collision Probabilities of Metastable: Neon-and 


oo Phe problem. oft life-time of was oni the 


basis of the:assumptions that (1) metastable-atoms diffuse to the walls of 
the containing vessel and give up their energy there; and (2) «metastable 


atoms perform impacts with other atoms and either lowered tothe © 
wd we a8 obtained ‘that, 
for large values of the time élapsing after the cut-off of the excitation, 
the’ ‘average nutibér of metastable atoms ‘per “decays ‘exponentially 
ith the ‘time, with ‘an exponential constant équalto A/p + Bp, where p 
‘thé pressuré and B are constants contaifing the ‘radius oF the 
thetastable ‘atom ‘andthe probability of dissipative The'é 


thental* results ‘of Meissner anid Graffunder, Eckstein, Zémansky and 
Poo! ate treated according tothe’ theory, ‘and values of the radius ca 


probability are “found. "The ‘radius iti éach case dofries thar 


the! normal “value, and “the’ values 6f°the probability’ are’ shown’ to 


substantiate ‘the view ‘that, “in imtipacts’ ‘between metastable atoms and 
either normal ‘atéms’ of the same: ‘Kifd or foreign gas‘atoms whdsé first 
excitation potential is ‘higher than the energy of the ‘thetastable atom, 


the metastable atom is raised to a state of higher energy: AUTHOR, 


58. New of Oxygen Bands Relative 


Abundance of the Isotopes H. D Nat. 


oxygeti bands and'with'the oxygen molecule have been given in a preceding 
paper [see Abstract 348 (1928)}, when 4 new band; ‘was also described. 


This ‘band ‘has been’shown by other authors to correspond 'to one’ which 
would ‘be expected if oxygen consists of two isotopes of mass 16 and 18 


respéctively, Aston has stated that if O,, exists its proportion can hardly 


exceed 1/1000 of O,,. The present author gives further data’ confirming 
thé existence of O,,, and from the experimental results obtained the pto-. 


portion of to Oj, is found ‘to agree with: Astoti’s conclusion, Oj, being 


1/1260' of Oj. “Other new features of the band spectrum of’ oxygen ‘are 
also déscribed, One of ‘which indicates'the existence in the ordinary’ mole- 
of something equivalent to a minute dissymuletry: 


“59, Angular. ‘Momentum, and Diamagnetism ot ‘the: 


"Hydrogen Molecule. J. H. van. Vieck and Amelia Frank, 
Acad..Set., Proc. 15. pp. 639-544, July, 1929. 


Shows. that the mean square angular momentum ee somewhat on than : 


halfthe square of the Bohr unit. The calculated molar susceptibility of 
hydrogen is 20, x E.E, VA. 


Turner. Nat. Acad, Sci., Proc. 15. pp. 526-528, June, 1929. ooo) boi 
'Herzberg’s: analysis of the: negative bands. that 


. the dissociation of the excited molecular ion: produces:a normal atom and a 
- normal atomic ‘ion; whereas ‘the dissociation of the normal molecular ion 
 prodiices an atom: and) an ion; one of which is excited.» From measure-. 
meétits of energy difference the assumption :is made that the mormal;mole- 


cular ion dissociates:into’a normal ion and an excited’atom. » Heitler and 


‘Herzberg have recently shown in the case:of CN — 


4 
i 


differences cannot be attributed ‘to energy of excitation of aN atom. 
They ‘suggest that the excited stateof*N+, € ahd Si is ‘the 2s(2p)84s 
state. The correct fixation of these 5S terms is of importance because 
it will give support for London and Heitler’s theory ‘of the quadrivalence 
of these atoms if they are to swith: N+ 
indicate that this is the case.” ve, B. 


61. Problem. of. Ionised Molecule, Chao, 
Nat. Acad. Sci., Proc. 15, pp. 558-565, July, 1929. 

. Itis shown that the problem belongs to the group of problems i in sehich 
the polynomial method of wave mechanics, introduced by Brillovin and . 
Wentzel and developed by- Sommerfeld, gives the same result as. the old. 

) quantum ‘theory in approximation (0). and half-quantum. numbers. in 
approximation (1), The problem is worked. out mathematically to 
approximation (2), and a graph is obtained showing the relation between 

_ E*/Ey and p for values of p between 1: 372. and 2: 952, This agrees 

closely with Burrau’s result, with the minimum at p = 2-08, E*/Ex 
= 1-201, or 0-04 volt higher than Burrau’s value, The-present result. 
agrees with the experimental value within the limits of error; this may. be. 
fortuitous. In connection with half-quantum numbers considers the ‘ 
adiabatic transition in the gradual separation of the two nuclei; arrives at 
an equation which gives the adiabatic transition of the Mies <4 levels 


when Hy is dissociated into’ nucleus and’an HN. A. 


62. Diatomic Molecules According to ‘Wave Part I. 
Electronic Levels of the Hydrogen Molecular Ion. | P..M..Morse 
and E.C.G. Stueckelberg. Phys. Rev. 33. pp. 982-947, June, 1929. . 

_ The H ion is the simplest form of molecule, consisting of two nuelei 
and a common electron. The sum of the electronic potential and kinetic 
energies is approximately independent of the rotatory or vibrational 
velocity of the nuclei, and depends on their instantaneous relative separa- 
tion. The energies are calculated by wave mechanics as functions of the. 
nuclear separation, ¢ = 2p, for several values of the quantum, numbers, 
Elliptical coordinates are employed, and the number of nodal surfaces. 
in any one of the three coordinates is equal to the quantum number in 
that coordinate. The relation between the quantum numbers. is traced. 

a as p changes from zero toinfinity. The electronic energies plus the energy 
of nuclear repulsion give the molecular potential energies. A calculation 
of these shows that of the eight cutves obtained ‘orily three, the Iso, 3d 
and 4fo states, show minima; these are, therefore, stable configurations to 
the order of approximation employed. The numerical results agree. with 

_ previous calculations and with the data available. (Seenext Abstract.) — 


4 


63. Diatomic Molecules according to Wave Mechanics. Part 
II. Vibrational Levels. Morse: ‘Rev: 
July 1, 1928. ax: 

theannbhons of the nuclei in a diatomic molecule, when the potential energy 
function is assumed to be of a form similar to those required: by: Heitler 
and London and others... The allowed vibrational energy:levels:are found 
to ‘be given by the formula E(m) = + 1f2) — 
which is known to express the experimental values quite accurately,’ 
empirical law relating the normal epaation ry andthe cassia 
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vibration frequency wo is shown to be us 
of 4%; where K is the same constant for all diatomic molecules and 
for all electroniclevels. By means of this law, and by means of the solution 
; the experimetital data ‘for’ many of the electronic levels of various 
molecules are analysed, and a table of constants is obtained from which 
the potential énergy curves can be plotted. The changes in the above- 
mentioned vibrational levels due to molecular rotation are found to agree 
with the Kratzer formula to the first preceding 


Podolsky and L, Pauling. Phys. Rev. 34. pp. 109-116; July 11,1920, 
Asmathematical derivation is given of the momentum eigen 
Yum (P,Q, D) for the electron in the hydrogen atom problem, where P,Q, 

- are polar coordinates’ of the total momentum vector referted:to the same 
axes ds the coordinates 7, 0, , of the electron. These quantities y | 

afl analogous part forthe electron momentum, to that played by 
the Schrédinger eigen functions for the electron position, ¢.e., the probability 
that the electron momentum will lie in.a certain volume element dV of the 
momentum space is given by |yam(P, @,®)|*dV. The probability that 
the total'electron momentum will have a certain absolute valué (itrespective 
of its direction) is also worked out; The average value of the Square of 
the momentum for all states having the same principal quantum number > 
n is found to be the same in the present wave ere? trektanente, asin the 
Bohr orbit or older quantum theory. W.S.S. 


65. “Motion. of a Particle as a Statistical Problem. and. Bobr~ 
Uncertainty Conditions... D. Mekeyn.. Phil. 
Pp. 1187-1192, June, 1929... 

It. is suggested that a particle does act. adhere rigorously to a. maby 
determined by. dynamical laws. but instead moves in regions of greatest 
probability; hence all elements of motion are merely statistical quantities. 
By assuming the probability of the. actual path’s deviating from the 
geodesic, to be governed by a law similar to the Gaussian law of errors and 
choosing: the: modulus of precision suitably in terms of the: de’ Broglie 
wave-length associated with an it is the: 


66, ‘Transition Probability heeseean Two States with Positive 
: or Negative Energy in the Central Field of a Nuclear Charge Ze, 
Y. Sugiura, Inst. Phys. and Chem. Research, Tokyo, Sci, Papers, No. 193. 
[80 pp.] June 25, 1929. , | 
Avery complete. account is given of the method of determining transition 
probabilities in a one-electron atom with nuclear.charge Ze, the mathe- 
matical analysis being reproduced in considerable detail, ‘The theory. 
is based on the original Schrédinger wave equation, in which the matrix 
amplitudes are given by intégrals involving the normalised wave fanctions. 
The calculation covers the three possible cases of transition (a) between 
two ‘discrete states, (b) between a discrete and a continuous state, (c) 
between two continuous states. The results are used to compute numeri 
cally the number of dispersion electrons corresponding to the different lines 
_ and to the continuous spectrum in the Lyman; Balmer and Paschen series 
of hydrogen, ‘The problem of the total intensity of the continuous X-ray 
spectrum is also attacked and among other be 
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the: life period, (Lebensdauer) of excited absorption 


67. Asymmetrical Top in Quantum Mechanics. 4 Cc Wang. 


a Rev, 34, pp. 243-252, July 15, 1929.. 


_An elaboration and a, more complete analysis of Witmer’: S ‘work, on the 
asymmetrical, top. treated as a, perturbation of the symmetrical one show 
that one. can deduce. the rigorous solution of the problem from, those of the 
algebraic equations of degree 27 + 1 or less. Without actually. solving 


such equations, the terms divisible into even and odd groups arefoundjustas 


if thevase of the o-type doubling in diatomic molecules-treated by Ktonig, 
van''Vieck and others\For tne case where the’ dsythimetty is slight) an 
explicit expression for the separation of such similar doublets is obtained. 


‘The selection rules, which ‘are rigorous for any degree asymmetry, 


consist of the'following: ‘(a)’ Kronig’s rule; (6) Aj = 0,41; Am =0)41; 
and: (c) rule: for the quantum number sigma, Ao’ = even for’ electric 
moment. in x direction and Ao = odd for moment in # ~ » plane. ‘The 
effect of the electronic motions ‘on ‘the rotation of a molecule 
a whole is also “AUTHOR: 


N.. Phili Proc. 25. ‘PP. 804-308, July, 
his theory of electron scattring by 
hydrogen [see Abstracts 2532 (1926) and 43 (1927)],,. These are (1) the 


electron does not appreciably polarise the scattering atom, (2) the “‘ dis- 


taricé of tiéarést’ approach small ‘compared with thé dé’ Broglie wave- 
length of the electron.” The ‘errors initroduced by these assumptions are 


discussed in particular for the case of electron scattering by helium. 


Born’s approximations’ are used to ‘find the scattering distribution for 
hélium, and good agreement with Dymond and Watson's ‘experimental © 


‘results is obtained, better agreement in fact than ae naturé ot ‘the approxi- 
would have led one to'expect. S. 


Hargreaves. Cambridge Phil; Soc; Proc. 25. pp.323-830, July1929.- 


Uses Dirac’s relativity quantum mechanics. to derive the 


Heisenberg dispersion formula for an atom with one electron; the treat- 
ment is quite general, An’ expression is found for’the dipdle mithent' due 
t scattering! ‘The formulz are similar ‘to'those of ‘Klein for 
thé ‘case of a central field. The “sum” of the nuniber of dispersion 
electrons for any state of the atom differs from unity by an amount of the 


order of “Lendon’has shown that’ there is no such difference using 


the origizial Schrédinger simple wave equation; ‘but it will oe geen that the 


extct relativity treatnient has avery small effect. 
70, Attachment of Electrons to Neutral Molecules. ke B. Loeb. 
Pi 8. pp. 98-k02, July, 1929:- 


Discusses the criticisms. by Beileyotthe Wahlin. attd the 


onthe subject, and shows that these writers; had: stated. the limita- 


tiens of their. method: and the;assumptions involved’ as clearly as: Bailey 
has;done; and that the ‘differences of the conditions under which ‘the: two. 
investigations: out makeva. of the values obtained 
impossible, vaults proms hae bodies er N» Ae 
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_ 71, Recent Verifications of Wave Mechanics in the Case of Moving 
- Electrons, M, de Soe. Elect., Bult: 9. pp. 695-704, 

/The author sketches the “phase waves 
and indicates how the experiments of Davisson and Germer, G.P. Thomson, 
aad Rupp on the diffraction of electrons, support the theory. _W.S.S. 


Wave Mechanics of an Atom witt!/a Non- Coulomb Central 
Pit ‘Part IV. Further Results relating to Terms of the Optical | 
R. Hartree! Cambridge Phit. Soe, Proc. 26. PP. 

uly, 1929 ey 
The: paper extends. previous work [see Abstract 2918, (1928) and in 

= particular a method is developed for the direct calculation of the coeffici 21 
a, the, Ritz correction term ae. in the extended Ritz formula g = 
+-ae + Be.+.... for the quantum defect in a sequence of terms of an 
optical spectrum, The somewhat, elaborate calculations involved in, the 


“93. Some Calculations to the Defect in. the 
Extended Ritz Formuta. J. Hargreaves. Cambridge Phil: Soc., Proc. 
26. PP. 315-822, 1929. [See preceding Abstract} WES: Ss. 


Comparison of, Whitehead’s _ with Einstein’s Law of 
Gravitation. W. Band... Phil. Mag, 7. pp. 1183-1186, June, 1929. 

' Temple has shown that the dynamic invariants of Whitehead’s and 
3 Einstein’ s theories give isely the same form to the equations of 
anetary orbits [see Abstract’ 2670 (1924)].° The author” shows ‘that 
\itehead’s first form ‘of! dJ? is only approximate and that the second ‘is 
not even approximate unless, as is assumed, the metric is independent of 
the gravitation field. “Einstein’s dS? has been shown to be: ‘satisfactory 
even on this last assumption, and has the double advantage of simpli 
and independence of the particular theoretical interpretation: J. SEGrF, 


notes Dirac’s Equations in the. General ‘Theory of Relativity. 
VY. Fock. Comptes Rendus, 189. pp. 25-27, July. A, 1929. . 

_ Obtains an expression for Dirac’s equation in the general ‘theory of 
relativity. at'ah expression for the tensor of'the etiergy of matter, 
and the equations of motion Of the general theory of relativity, The 
_ variation of the mean deviation of the invariant of the tensor T of the 
invariant density of matter is equal to zero. This deviation itself is 
annulled in accordance with Dirac's raping this neta with the classical 


16. New ‘Determination of Curvature Radius ot ‘Space-Time. 
L. ‘Silberstein. Nature, 124. p. 179, Aug. 3, 1929. me 

A mew estimate of the radius R of de Sitterian space-time is given 
based on data for 460 stars. The new value is 3:63.10 astronomical units 
(5:74 million light years) which agrees well with previous estimates 

(29 cepheids), {85 O-stars). “The greatest possible dis- 
tance in the universe cannot, therefore, exceed 9 million light years, and 
a number of astronomical distance ostimates must he reviged 8. S. 
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METEOROLOGY, GEOPHYSICS AND ASTROPHYSIGS. 
97. Association of Clouds. ‘Villard.’ Compiles Rendus, 180 
pp. 9-11, July 1, 1929. sag 
~ A description is given of a iad called by the author “ cirrus sdventi 
_ which was seen as a thin fikrous layer forming a cap to a large. ined: 
_ particularly on the side towards.the sun, The layer slowly dispersed but 
after a few minutes reappeared. An explanation of the formation and 
of this cloud is given. R. 


78. Atmospheric Ozone. G. M. B. ‘Dobson. de Physique otk 
Railten, 10. pp. 241-246, July, 1929. 
- The quantity of ozone present in the sbtaepiies at any time’ being 3 
very small, the importance of obtaining accurate measurements of the 
ozone content is stressed. The spectroscopic methods adopted by various 
observers are described, and conclusions are drawn from the results of 
observations made under different meteorological conditions, in different 
latitudes and at different seasons. . It would appear that a regular annual 
cycle exists in spite of general meteorological changes, Charts are given 
showing the distribution of ozone at centres of high and low pressure, and 
diagrams demonstrating the comparative values obtained in different 
latitudes at different seasons are also shown. In conclusion; the probable 
causes of the phenomena sueetven are discussed. ee also — 2120 
(1929).] j.G.H.B. 


79. Relations between the Amaunte of. Ozone at the Ground 
and in the Upper Atmosphere. A. Lepape and G.  Colange. 
Comptes Rendus, 189. pp. 53-54, July 1, 1929. 

_. The authors compare the mean monthly amounts of ozone measured 

chemically at Paris from 1875 to 1908, with that found by other means 
for the upper atmosphere at Arosa in 1927, The former also shows an 
annual variation with a maximum in spring and a minimum in autumn 
while the mean amount is 1-2 mg./100m.5, This ‘indicates a =o con- 
centration of ozone in the upper levels of the atmosphere. 


80. Theory of Periodic Temperature Changes at the Earth’s 
Surface. W. Smosarski. Gerlondg Beitr. 2, Geophys, 22. 4, pp. 400- 
409, 1929. 
The author deals with the processes by which heat may be added $y 

or lost by, air near the ground and.establishes a differential equation to 
| represent the changes. He applies it to the hourly temperatures of the 
surface air at Irkutsk and calculates the amplitude of the waves of tem- 
perature and the phase delay at different parts of the day and year. It 
is also applied to the case of bright days in January and July. The 
equations agree also with observed facts at and 
Tiflis. 


81, Use of Darwin's ‘Method in Analysis. _K. 
Stumpff. Gerlands Beitr. z. Geophys. 22. 4. pp. 410-441, 1929. , 
Two principal difficulties exist in practical periodogram analysis, 
(1) the necessary closeness of the periods requires that a sequence of 
integer periods must be completed by broken values; (2) each tentative 
period must be computed by a different calculating process. Darwin’s 
method of tide analysis is applied in. the nay om oe 
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Atnatrix with! ‘a constant number of columns for: nih pasiods tw 
atid filled out in a manner applicable in all cases:' The difficulties in this 
method discussed by ‘Pollak are removed while Darwin's iiethod: ‘of 
avoiding ‘them is supported. A method is worked ‘out: :(1) to compute 
the Fourier constants of a given number of ordinates; and (2): to construct 

periodograms of greater closeness than that of Fourier ordinates:: 
use of punched cards in statistical observations is particularly suitable for 
this process, and it is proposed to make’ a‘ standard 
numbering of these cards. Finally, the use of a matrix of only two © 
columns leads to the introduction “ grating’ curve.” analysing 
function. ‘This gives a periodogram furnishing a series of spectral: lines 
instead of the simple lines of Schuster’s periodogram, in the sameway as 
does the optical periodograph. This method is simpler numerically, the 
disadvantages are small, and statistical machines can be yseqt since only 
additions and subtractions, are ‘performed, 8: 

82. Determination of International Zero. cir 

_ into Account, the Law of Variation of. Mean Annual Sea-Level. 
E. Prévot. Comptes Rendus, 188. pp. 1486-1487, June 5, 1929. 

account of oscillations of, sea-level extending in period to.93- years 
the, true sea-level,.cannot be deduced except by observations over a long 
period,,.. Mostly at tidal.stations; the observations are of shorter, duration, 
but by using the equation p= M + pin — — M,,.where M is the mean normal 
level calculated for a standard point, 4 that for another point, and M, 
and. jt», the mean levels, obtained. from several years of simultaneous 
observations, can be calculated... If this new post is to be used to fix the 
normal zero level for.a country it must be made to coincide with the mean 

normal level as ahove to with the international 
nora. of height R,S. Ri 

of Depth for any Latitude and Longitude, M. ‘Betitoute, Comptes 
‘Rendus, ‘189, pp. 5-9, July 1, 1929. 

The équations for the periodic motion of a Winibcgeeuen fluid ocean. of 
any depth and density are established, and these are extended to include the 
areas near beaches and the continental areas and polar caps. “RIS. R. 


Properties of Certain Families of Curves. Delens. 
Comptes Rendus,. 189. pp, 226-229, July 29, 1929. . | 
__,.Expressions are obtained for groups of curves of geodetics,’ curves of 
latitude and. isotherms. The treatment is wholly mathematical. R. S. R. 
85. Love Waves of Short..Wave-Length.. R. Stoneley. Leeds 
Philosoph. and Lit. Soc., Proc. 1 pp. 459-466, July, 1929. 
Finds. that the asymptotic: formula for the wave-length at ‘Love 
waves ‘of ‘short is ™ cot {J where 


eae increase with 2 


86. of Detirmation Sand Sess. 
Terada and N. Miyabe,. Tokyo Univ. Research Inst. 
Bull. 7, pp. 65-93, June, 1929; In English. 

The results of a kinematographic. study of successive. stages of 
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deformation are given fine and. coarse sand, closely. and, loosely. packed, 
the experiments being along, the,-lines;.of former.tests [see Abstract 2896 | 
(1929)}i/ These results:\are reviewed in, the light. of. the mechanical 
theory of plastic deformation, by considering the distribution, of the stress 
éllipseand: its variation, due to. the, deformation... ; The..circumstances 
determining the formation of step faults areenumerated, |. The, dynamical 
similarity: between these sand tests. and the. earth, crust. is shown, by (1). 
gravity mainly determining the stress ellipse; (2) the qualitative similarity 
of Mohr’'s diagrams; and: {3),the mode of variation.of the :plastic.property. 
as'a-function of. the rate; of: deformation. ..,Geophysical applications. re- 
garding seismic activity and.on’a large. scale for, Japan and Korea and the 
formation: of in — crystals 


87. ‘Tilting Motion of the Earth’ s Crust ary 

Indulations of Tides in a Bay. R, Pakahasi. Tokyo Univ. Earth- 
“Research Inst? Bult, 7, PP. 1920.5 "'In' English 

paper fottns a cétitinuation Of earlierwork Abstiatt | 
and the results of observation ‘of the tilting imotion of the earth’ ¢tust 
produced by seiches or ‘secondary undulations of the tides in the Aburatubo 
and Moroiso Bays are givén. A fiindamental oscillation ‘for sea water’ of. 
14-16 minutes was found, and superposed oscillations of about’ minutes; — 
and others of less than 35 minutes. It was found that the ‘characteristic 
relation regarding effective rigidity of the crust holds for seiches as ‘well 
as for tides. It was concludéd that whether the load of a longer period 
will produce a greater tilting at a given station than that of a ‘shorter 
period. depends on the relative position ‘of ‘thé station to the load, the 
period of variation of the load; and'also on the functional form according 
to which the effective rigidity of the earth’s crust at that. station varies 


88, Explanation of gy ‘Magnetic and’ Gravity’ ‘Anomalies. 
H. Haalck.- Gerlands Beitr. 2. Geophys. 22. 4, pp. 385-399, 1929, 
.) Former measurements [see Abstract $286 (1929)]. of local ‘terrestrial 3 
magnetic anomalies proved that the direction of magnetisation of stratified 
masses corresponds with that of the normal earth’s magnetic field. The 
present calculations show that the’ intensity’ of thagnetisation ‘depends 
on the geological formation and the induction of the éarth’s field. ‘Magnetic 
anomalies.” ‘at Kiirunavara (N. Sweden) ‘are somhewhat analogous’ to’ those 
at Kursk and support these views. “The author ‘opposes the’ views of 
Lasareff,. and’ Polokarpoff ‘where’ the! anomalies are.attributed 
completely to iron quartzite, and he considers that the magnetic and 
gravity anomalies at Kursk are due‘to'a high magnetite content probably 
at a depth of 500-1000 m..' The most desirable point for the application 
of a deep, boring is,specified by a torsion balance method. B.. 


89. Critical Test of the Planetary Hypothesis - i Suns ts. 
Monthly. Weather Rev,.57. pp. 143-146, April, 1929, . 

: a is made to an earlier analysis by the author of ‘Subspot 
‘Aintn bers using the correlation periodogram, in which it was shown that if 
@ $6ries of ‘periodicities exist. accounting for the maim, variations. in sunspot 
autnbers ‘these be harmonics of a period: 252,-years, .A..250-year 
period is an almost perfect least common) multiple ‘of tidal; periods of. all 
‘planets from Jupiter outwards; The present, — with the 
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with the ‘observed ‘values: Thus, planetary action, presuniably’ tidal,’ is: 
principal controlling” factor- inthe timber of: ‘sunspots “observed 
Sevetal speculations regardirig the ‘effects of tidés'of stars‘on the and 

Of 'the light changes stars are madex® ‘RS 


‘Composition . of, Sun’s Atmosphere, Ned Russell, 
Mount, Wilson Conte. Men 383..; Astrophys. A1-82,. 
on SUTVey, ‘of the-quantitative ‘analysis. of solar ‘spectra, and, dis, 
cussion. of the. existing evidence of the. relative, abundance, andthe absence 
of elemental lines, ,The.author studies;. the energy, of binding an electron 
in different. atoms, into, the same state,.and gives tables; (showing, that, it 
increases with. the atomic number) and diagrams for neutral and oney 
ionised atoms (strikingly similar in general outline and in detail) ; 
characteristics ‘of thé differént elements’ ‘spectra: (hydrogen beitig gh 
exception’ to the: genéral rule) the ionisation ‘potentials: and ‘the 
ultimes, both with tables.’ ‘By aid of the calibration | 
scale, he ‘enquires‘into the’ abundance ‘of’ the’ solar elements; giving: 
the tiumbers’ of atoms ‘éffective in differenti energy-levels, and discussing 
the ‘data.’ He finds log log +6040: (I 1) defining’ the 
Jevel Of ionisation ’”'in a'stat’s atmosphere, atid gives'a table for this for 
five’ eleéméerits in‘ the Sun’ From the constants thus' obtained he coniputes’ 
the number M ‘of ‘atoms whith are in any given energy state, neutral-or 
ionisedi’ He gives tables and diagrams’ for 'Q' (the total mass of atoms*or 
molecules: per unit area) “which indicate’ that thé abundance diminishes 
with increasing ‘atornic number’ and that evén ‘atomic numbers are more: 
abundatit than od@: He compates the solar élemetits with stony meteorites’ 
and with those’on the’éarth’s surface; and concludes that the caleutated: 
abundante of hydrogen is incredibly great; but if this is admitted) it clears 
up'the difficulties from discordances of electron pressure ‘and ofthe increase: 
of density with depth inthe reversing’ layer derived from different methods 


of' observation. A.S. D.M. 
19K? Magnetic Field of the Sun“, Hi Deslaiidres, 
189. pp. 413-417, Sept: 16;°1929. 


The general magnetic field of the: ehiromosphete of 
great impottance. ‘In '1911 the writer first measured its ‘mean value; and’ 
found’ that it is extremely small, ‘of the ‘order of 1077 gauss; and that it’ 
has'‘# direction contraty ‘to that of the earth. “His estimate’ based’ 
upon medsurés of radial motioti’in’ protiences made’ ‘at Meudon ‘fron 
1900° onwards; and especially’ promiriences’ of spiral’ are’ 
curved at their base into the direction’ of rotation ‘of the sun,’ and theit: 
radial ‘motion from base to‘ summit is altérnately’ positive ‘and: negative: 
The ‘height of thé’ spiral and the radial*motions® within ‘it | = 
p ce strength o tic field... and the 
sun, of far greater inténs ting only in, the ower 
chromosphere, but they did not oe ee the weak field discovered at 
Meudon, and Hale; has even stated the Zeeman method is 
i a of revealing a magnetic field at a distance. Recently, however, 
ation has” ‘from: the work’ of Chapman’ and “of Hyershed, 
thé first beffie theoretical and ‘the second Observational, on exact 
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measures of numerous prominence spectra, scattered over many years. 
Since. 1919, the spectroheliograms, taken at Meudon have: been. greatly 
improved, and.d’Azambuja has been successful in overcoming disturbances 
in. the horizontal beam from. the coelostat, spiral filaments in, pro- 
minences can now be clearly seen, and the direction of the magnetic field; 
indicated by the axis of the spiral, and its local. perturbations,. cam :be. 
deduced. In the corona, local perturbations are slighter, and doubtless 
the ‘magnetic field theré'is’ more’ regular!’ But in the’ corona ‘there are 
streams’ of rapidly-moving electrons, which, proceeding “towards the 
earth, produce aurore and magnetic storms. These streams are slightly 
deflected from the ‘vertical by a magnetic field of 10-7, and this explains 
the lag of our magnetic storms behind the meridian passage of large spots. 
Stérmer, in his research on the magnetic field based on the minimum 
corona with its characteristic polar jets, also finds a evn of ek 
M.A, £. 


92. ‘Uniform in the on Figures. 
R, Wavre. Arch, des Sciences, 11. pp. 131-144, May-June, 1929. 
Laplace ‘and. Poincaré in their works on the figutes of equilibrium ot: 
: a heterogenous fluid mass developed the inverse of the distance into the 
form of a series of Legendre’s polynomes, and integrated this development 
in order to obtain the Newtonian force due to the matter present. Tisserand, 
however, showed that this method was not always correct, and the present — 
author develops a formula whereby the conditions enumerated by Tis-. 
serand as necessary to ensure elimination of the errors are satisfied. It 
is assumed that the central portion of the star.is removed, and.a stratum: 
round the periphery of the cavity thus formed is substituted...The point 
- acted on must remain inside the cavity, and is consequently nearer to the 
origin, whichis the centre of the star,- than any point) of action, . The. 
development obtained then found to be always convergent; which is 
not. so for the Laplace and Poincaré development. The method also. 
allows of the obtaining of the principal classical results such as Laplace’s 
and equation. The paper is entirely 
F, 


93, Influences of of Meteoric Astronomy on. Evolution. Gok. 
Olivier. Frank. Inst. , J. 207. pp. 733-751, June; 1929. RF 

After a. description of the historical aspect the author inclines to the 
theories of the evolution of systems of comets and meteorites as stated — 
in the planetesimal hypothesis of Chamberlin and Moulton. ‘There is a 
discussion in detail of two special cases: (1); the meteor crater, Arizona, 
where the nucleus.was very compact, and.(2) the Coon Mountain and 
crater, Siberia, where the masses were widely scattered and none was large. 
It is concluded that (1) a large percentage of meteoric bodies come from 
outer space, and (2) the annual showers coming from groups = 
CORDeNS with known periods originated in the solar system. = R.S.R. 


94. Distribution of Absolute Velocities of G- eal Stars. ‘Ss. M. 
Moe Bult. Astronomique, 5.7. pp. 489-495, 1928. 
The author the absolute velocity 


and, confines himself to 619 stars of G-type of which 360 are giants, . He. 
gives tables. and diagrams showing the of the 
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velocity (v) to:Ay and Dy (R.A. and Dec. of Apex) and to V (Sun’s motion) 
giants and dwarfs;: and finds that for Ay and Dy the giants and dwarfs 
behave similarly, indicating that the motions of the two fundamental 
groups of stars for absolute velocities of the same order are parallel in 
space and in the same direction, but this conclusion should be tested by — 
the behaviour .of other types. .He. discusses the law of frequency of | 
absolute velocities and finds that the law given by Adams, Stré6mberg 
and Joy is confirmed for G-stars rather than Maxwell’s law of the kinetic 


| _ theory of gases. A “ scatter diagram ’’ shows the clear separation between 


giants and dwarfs; there is no single dwarf between 0 and 10 km. in absolute 


‘velocity. - The most liitiinous stars have the ‘sinallést (about 20 '‘km:); 


the feeblest larger v (about 80 km.) ; for absolute magnitude ~‘1-4'to.4-.2+5 — 
P is constant at about 33 km. Comparing his results with Kaburaki’s 
for K-stars, he finds that the velocity ellipsoids for the two types are 
oriented in the same direction for giants and dwarfs, but the G velocity 
ellipsoid:is more spherical. For the ratios of the three axes he gets. for 
G-stars; 7:5:4 (giants) and 9:7:4 (dwarfs); for K-stars the ratios are 
respectively 7:5:3 and 3:2:1.. A catalogue is given of absolute velocities 
and of their components both in coordinates. 


[See Abstracts 1128 and 1486 (1929).) a 
98. 61 Cygni Star Stream. H. Ludendorft. Preuss. Akad. Wiss. 
Berlin, Ber. 15. pp. 229-239, 1929. 


In 1911 and 1912 Boss published a list of: 87 stars which be ‘dough 
were moving in the same direction and at the same speed as ‘the 
famous double-star 61 Cygni, thus forming a star stream which was 
specially -interesting because of ‘its rapid motion of nearly 100 km sec. 
Rasmuson, however, in a treatise published in 1921, showed that the radial 
velocities and parallaxes based on the proper motions and calculated 
from the supposed movement with the stream, when compared with 
observed velocities and parallaxes, agreed very badly or ‘not at all, in 


very many of these 57 stars, and he was sceptical regarding ‘the reality 


of the stream. Since then our knowledge of stellar data has greatly 
increased, and a fresh examination of these stars shows that all but 17 
must be struck off the list, and many even of these are doubtful for 
different reasons. ‘Moreover; the apex of the supposed’ stream lies very 
near the apex of Kapteyn’s fitst star-drift, and also it is a suspicious 
feature that K giants as well as K dwarfs should be included in one stream. 


_ Finally, some stars added by Russell, Plummer and Corlin, are examined, 


and only a few of these can have any claim to be included. On the whole; 
therefore, it be best fae the omit ‘Crest the list 
of star streams. M.A. E. 


96. ‘Schilt. 39: No. 927. bp. 148-150, 


20, 1929. 


previous papers the author has ‘called aktention to. the 
haxiuinic terms in the proper motions of every star catalogue which he 
has examined. The existence of these terms is beyond doubt, and. must 


be due either to serious systematic errors affecting the fundamental 
catalogues, or to a cosmic phenomenon: It is here shown that it is not 


due to the former, since it is found in both proper motions and radial 

velocities ; that it cannot be explained either by Oort’s theory of differential 

galactic rotation; or by Schwarzschild’s ellipsoidal distribution of motions 

in the star streams, or by the two ——e ee of —e 
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mixture of star streams in different regions ofthe sky, such as was 
saggested by Kapteyn and Frost; and abundant evidence for which:has 
adduced by ‘Hough and Halm, ‘would ‘account: for’ the second 
harmonics.* There seems to be no other way of interpreting the observa- 
tions, and in a later paper it is proposed to add some direct: evidence 
for the theory of separate streams the: ‘more 


Rapid. Extract of Precise. Position of. Wan- 
dering or..Non-Catalogued | as P, 
189. pp. 88-90, July 8, 1929; 

Discusses results obtained pring Wood. one. 
Lourn. Brit. sir, Assoc. 39. pp. 96 and 1929} on the same. subject, 
_in which the principle of the method.is the same in.each case. Schlesinger’s 
method of dependences is used, and: the special .case n =, 3 gives 
extremely simple method for the estimation .of a star’s position. . It is 
shown ‘that this method of obtaining the position of a wandering star 
possesses advantages over the methods of Wood and Comrie. The. ein 
between which the three’ stars can be chosen are: alsq given.’ 


98. Velocities end Magnitudes of External Gelexies Shapley. 
Nat. Acad, Sei., Proc. pp, 565-570, July, 1929... 


Since 1918 it has been known that spiral nebula depende 


on apparent brightness, that.is on distance:or perhaps on mass, and this 
is supported by recent work at Flagstaff.and Mt: Wilson... A table.is 
given; and its columns described of the new photometric data, for the 
extra-galactic nebule,.and in,a figure their reduced velocities are.plotted 
against the quantity 100:2m-2:0 which corresponds to a plot,of velocity 
against distance in megaparsecs. if. space is. assumed to be. essentially 
transparent, and-the absolute magnitude of,a nebula is. taken,as —L5. 
But for extra-galactic nebule, integrated absolute. magnitudes, angular 
diameters or brightest stars are all treacherous imdicators of relative 
distance; as, for instance, the Pleiades with.an angular. diameter of,a 
degree at their present distance (500 ly.) would, appear, not as a group, 
but.as a single star of great luminosity if placed in one of the Como-Virgo 
galaxies. The | Holetschek-Hopmann visual magnitudes; when compared 
with the photographic, are,too uncertain for individual extra-galactic 
nebule, but ‘they ‘do indicate the absence of light scattering in space. 
The author brings out three points: (b) If the observed+systematic drift 
of the nearer external galaxies is attributed to a galactic rotation about 
the Sagittarius nucleus, the mean corrected velocity for the seven 
riéarest is only kim_/sec., and the evidenie fs lésseried that thé Magellanic 
clouds are distinct from our y; (0) our galaxy forms a 16¢al ‘cluster 
with the Andromeda and some Others’ ‘arid the’ total’ mass! of the 
Virgo- -Como cloud is comparable of ‘galaxy, which, howéver, 


| “99, ‘New! Band System of ‘Titaniom Oxide. A. Christy 
Astrophys. pp: 110; July, 1929. OF 
Fowler has shown that the of, the. M-type 
ate due to an oxide’ of ‘titanium. They are ‘usually referred to in the 
literature as TiO, bands: “They extend: from: A4352 to 
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7 amplitude is found to be 862-5 and 1003-8. cm.—!, for the ‘upper Gnitial), 
the molecule in the *S-state is estimated to be about 64-8 x g.cm} 
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rr0bl It has been shown by the writer that the bande occurring” in 
the blue-and-green region of the spectrum are due to neutral TiO, and 


in particular to a sp — 8P electronic transition. In addition to the — 


foregoi region, there were numerous unassigned bands in the yellow 
ab “These have now ‘been new 
level is the same as that of the blue-green system. There is evidence 
that Q-branches a are present i in these bands, indicating that the transition 
is probably a *P — 8S. The frequency of vibration. for infinitesi 


3S, and lower (final), =P, states, respectively. The moment of inertia “of 


le corresponding nuclear separation is 1-66 x, 10-8 The heat 
iation for the lowest level, with linear extrapolation, i is 6-74 ‘Volts. 
These two systems are both resonance systems of the TiO molecule. ‘Tt 3 
is known, that the titanium bands persist in stellar. spectra, up to 3300 vs 
At this temperature the product of the partial pressure of titanium. and 
oxygen: divided “by: the ‘partial ‘pressure ‘of titanium: monoxidé is 
atmosphere. Assumirig that with the instruments used. in Stellar Spettroi 
scopy the titanium bands will not be observable if’ the ratio of Tito TiO. 


layers is about 10~° AUTHOR: 


“100. Some Problems of C Physics, Solved ond Unsolyed. 
Rayleigh. Science, 70. pp, 77-84, July 26, 1929. Addness read 
tle the British Assoc., Cape Town, July, 1929, 

The pair of unknown green lines N, and N, in. nebular spectra, thas : 
now been. identified as due. to doubly i jonised oxygen.. The green: line 


of the aurora has been produced in the laboratory, but we do not. yet 


know how to produce it alone or with only the negative, nitrogen bands 
as produced in the sky, and there is an urgent need for an adequate 
wave-length determination of the red auroral line from a Jarge-scale 
spectrogram... Coronium (in the solar corona) is almost certainly_a 

own substance in a peculiar state, but the attempts to identify — 
it with atgon are not conclusive. The mode of. excitation, of the 
aurora is the subject of various interesting researches now in progress. | 
No success has yet been obtained in imitating the. nebular spectrum in 


the laboratory, but the source of excitation has been discovered to be 


stats. of early type} emitting radiations ‘of high ‘frequency! 
cosmic penetrating radiation has also been suggested. - The dark patches 
in bright nébulz show ‘no selective absorption, ‘unlike | every opaque gas 
known tous; ‘yet they can scarcely consist of meteorites or cosmic ‘dust 


-when''so intimately mingled with. bright masses of exceedingly rarefied 


gas. In comet spectra it is thought that the’ Swan bands of carbon 
Tesonance, bands. excited by light from. the,sun at ordinary, tempera- 
es, yet, if so, it should be: perfectly. easy.to imitate a comet, in. the 


laboratory, and this has not been done. Other: questions, discussed 


concern metastable states and forbidden lines, the problem of how. ozone 
is generated in the atmosphere, and the possible. existence of unknown 
elements of. high atomic weight in the stars. Many possible points of 


approach, to all these problems are opening, to view,,and pure science 


Teinforced PY science, with all, Tesources and 
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101. of by Fog. L. P. sin E. 
Hulbutt. Phys. Rev. 34. pp. 140-144, July 1, 1929. 
Measurements between two stations 0:4 km. apart with a thermocouple 
galvanometer and with spectrograms, properly calibrated, of the 
dtaahotion of light by fog for wave-lengths from 0-4 to 34 showed that 
the absorption increased slightly with decreasing wave-length, but hardly 
énough to indicate that red light is appreciably better than blue light 
for the purpose of penetrating fog. For a fairly dense fog, such that 
in daylight dark-coloured objects at about 0-6 km. could barely be seen, 
the distances necessary to reduce the light to 10-2 of its original value 
were about 710, 843, 910, 970, 980, and 980 metres, for waye-lengths 
0-4, 0-5, 0:6, 1-0, 2-0 and 3-0 respectively. _ AUTHORS. 


202; Attenuation of Ultra-Violet Light by the Lower Ataibighers: 
L. H, Dawson, L. P. Granath and AR 
Pp: 196-139, July 1, 1920. 

‘Measurements were with, a mercury a 
spectrogeap h and a recording densitometer of the attenuation of ultra- 
_ violet light from 3000 to 2050 A. by the atmosphere at sea-level. For — 

ve-lengths from 5000 to 3000 A. the absorption was too slight to be 
observed at distances up to 400 meters; for wave-lengths below 2800 A. 
there was pronounced absorption above that attributable to molecular 
scattering. The absorption was the same day and night, was unaffected 
by changes i in the humidity, but increased with haze, The thicknesses of 
clear air necessary to reduce the light to 10—® were about 22, 5, 0°57 and 
0-20 km. for 2800, 2500, 2200 and 2050 A., respectively, The absorption 
in the lower atmosphere around 2800 to 2900 A. was not sufficient to 
account for the sharp cessation of the solar spectrum in this region. 
tesult is in keeping with the fact that the ultra-violet limit of the solar 
spectrum is due to ozone in the high atmosphere. The absorption in 
the lower atmosphere at’ 2200 to 2050 A., a spectrum region where ozone 
is relatively transparent, is great enough to prevent: ‘sunlight of these 
wave-lengths from penetrating to sea level. AUTHORS, 


- 103, Absorption by Dialogite. . P. Leroux. Comples Rendus, 189. 
162-168, July 22,1929... 

The absorption of a crystal of dialogite (Mn CO,) for. light of various 
wavedimathes from A3655 to 5790 A, is measured with the aid of a photo- 
electric. cell. The absorption of the ordinary ray is much greater 
perpendicular to the optic axis than parallel to it. : _ W.H. Ge, 


~~ 104, Piezochromy (Change of Colour ‘under Pressure) with 
Natural Minerals. K. Przibram. Akad. Wiss. Wien, Ber. 138. 2a, 
6-6. pp. 263-260, 1920. 

“The changes in colour of Wélsendorf fluorite under pressure are con- 
fein and further experiments with other fluorites and calcites described. 
In general, green’ or blue fluotites asstime a violet shade under pressure, 
whereas the yellow and red forms do not change appreciably in colour. 
Yellow calcite from Joplin (Missouri) becomes sensibly, although very 
slightly, bluish-green. Possible explanations of this phenomenon are 


discussed [see Abstract 1872 (1928)]. 
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and Coloration. of, Rock-Salt.. K. Przi- 
bram, Akad. Wiss. Wien; Ber. 138. 2a, 5-6. pp. 353-362,.1920:. 
A method is given for rendering visible the recrystallisation. of pressed 
rock-salt, and following its course by coloration... With moderately pressed 
portions at room-temperature, the velocity. of growth of the recrystallisa- 
tion zones is about.0:1 per day... Under. high pressures, intense 
radiation retards the recrystallisation, but with: lower pressures it appears 
to'-accelerate: the effect... The recrystallisation .increases in rapidity. 
with the, pressure employed and with the temperature... A temperature- 
time diagram of recrystallisation is sketched for. temperatures, between. 
room-temperature and 300° C.,.the pressure to which the salt, was sub- 
jected being 2000 kilos per sq. cm. support. Smekal’s views, 
Abstract. 1031 (1 regarding rystallisation as_ a, function 

the pore-ions (Lockeriénen) (ibe Abstract 1872 (1028). > 


106, Periodic Series of Colour Sensitivities. Bhrtich 
R. Schumann, Akad. Wiss. Wien, Bey. 138. 2a: 5-6. pp: 2454261, 1929. 
In the first part, by Ehriich, it is shown that the series of the'colour 
sennitivieies can be represented by a ‘periodic series of the’ form . +4, 
+6 — etc., where + represent the 
complementary colour pair red and blue-green, whilst that of yellow-green 
and violet are represented by -++c and —c. Thus, the’ total series: of 
the colour sensitivities: of the Hering theory is reduced to: one ‘of ‘two 
complementary colour pairs. The complementary colours are not opposed 
to the assimilation and dissimilation processes, but all colour and 
sensitivities are expressions of a decay occurring in the two-part nerve 
element, After this decay has effected the relatively separated two — 
parts’ ‘of the nerve element, either by equal amounts or by different values, 
it leads to a colourless or a colour sensitivity respectively. The Young- 
excisined theory states that the complementary-coloured after-effects 
are due to prolapsus phenomena, or retinal fatigue. This is not correct, 
as they are actually expressions, of, the spontaneous after-decay of ,the 
second, or non-excited, part of the light-sensitive material, after excitation 
decay of the first part. The colourless negative after-effects only repre- 
sent. fatigue phenomena after equal decay of both parts, The second 
part, by Schumann, jis an Appendix, in which the above beast for the 


107. Laws for thé Establishment of of 
Impressions. Piéron. Comptes Renius, 189. pp. 194-197, July 22, 
1929. 
Tests were made photometrically with ‘the help ofa 
of the relative intensity, purity and wave-length of light at which colour 
could be perceived. It was found that colour was not detected if the 
exposure to the eye was below a certain duration.’ This duration depends 
upon the wave-length decreasing through the spectrum from red to blue. 


It is increased by additional intensity the get? but i is 


the same for different degrees of purity. Ss. R. 


108.) Colour Sensitivity. G. NY ‘Banter! Roy. Edinburgh, 
Proc, 49, 3, Pp. 282-244, 1929. 

. The author selected, red, green and ‘blue. units such, that : superposition 
gave white light. These were arranged at the corners of an pe a 
triangle as for Maxwell's diagrammatic 8 
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colotits ate given’ by appropriate ‘poiitts’ in the ‘triangle!’ 
ments of colour sensitivity, light passes through a slit at the focal distance 
“a lens, and then through two other slits each covered by a movable 
tricolour ‘sereen (red, ‘Breen and blue) to be focussed: by andther'lens on | 
a ground-glass' screen. The imiages ‘are separated by a biprism. It’ is 
-concthided from the tests that (1) the juxtaposition ‘of the coloured areas 
increases ‘the sensitivity; (2) ‘the greater maxima occur at the blue‘corner, 
the’ smallest at the green ‘corner ‘and above the “white point’ in the 
triangle; (3) 4 cursory’ ‘examination of the colour sensitivity ‘of ‘the 
observer gives an estimate of the general distribution; and a more particular 


Effect of Silverin; a Plane Pardifel Plate, L. W. Blau and 

R. R. Thompson. Zeits. Instrumentenk. 49. p. 416, Aug., 1929. 

Briefly; describes. the results obtained» after silvering; the. under-side 
of a plane:parallel plate, which confirm those obtained. by Lau [see Abstract 
2152.¢1929)}].. The silvering greatly increases the reflection power of the 
plate, whilst: two bands are also observed, one of which is vertically,.and 
the other horizontally, polarised. Both band systems have the same 
intensity, and. show also’ six:satellites of the mercury. line A5461, whilst 
from measurements on the disappearance of the satellites it is shown that 
the ‘vertically polarised system is the one which suffers the least mumber 
of reflections at the silvered surface, Double refraction can be-obtained 
when the phase difference produced by the reflections is different for the 
two rays producing the interference bands: The rays coming from the - 
silveréd plate are found to be elliptically polarised. -For the non-silvered — 
glass the interference bands. are sharpest: when horizontally polarised 

light is‘used. Two band systems:can also be obtained, as with the silvered 


of ‘Ultra-Violet Reflection of ‘sitver on Plastic 
Deformation. H. Margenau.' Phys. Rev. 33. pp. 1035-1045, June, 1929. 
“The change i in elettrical conductivity of metals with mechanical strain 
suggests the possibility of a depéndencé of optical reflecting power on 
plastic deformation, To study this’ matter, and to’ obtain ‘additional 
pee with regard to the naturé of cold Working, the behaviour of 
um, of reflecting power. of the near ultra-violet (at 

3100 ,aceording to Hagen and Rubens for silyer surfaces 
of varying degrees of strain, ‘produced and moderate polishing, 
etching and electroplating, Reflection curves were obtained by measuring 
directly, by means.of, two quartz photoelectric cells, incident and. reflected 
intensities, .Itis shown that the minimum is very low and lies at 3160 fe 
in accordance with, Hagen’s and, Rubens’ measurements, only for highly, 
polished plates... For. unstrained. surfaces. it. is shifted to. lower wave- 
by, about 20, and the reflecting power rises appreciably, . The 

regults presented in the paper, as well as. other allied phenomena, are 
accounted for by assuming a change in the number of free electrons and 
a ‘consequent.change in the index of‘refraction of ‘the AUTHOR. 
Optical Constants of Metallicatly Reflecting in 
-Red. Boeckner. and R.S.1. 19. pp. 1-16, July, 


“The radiation (from’a a ‘Netnst’ filament), 
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polarised im the plané) of incidence by selenium \mirros, iis) measpred 
at twoangles of 68°); and the-refractive index and 
extinction coefficient (*) deduced therefrom by Fresnel’s reflective power 
formula;, The method;'which is applicable to. substances and, 
for the ‘ordinary ray, to uniaxial crystals, is applied to the determination 
ofthese ‘constants for fused. and -crystalline quartz. for their ‘bands ‘of 
metallic reflection at 8-10; the variations of both, constants; neocons 
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“412. ‘Reflecting: Power of Some ‘the ‘Extre 
Uitra-Violet, _P. R. Gleason. A664, Proc. 15, pp. 551-557, 

no data existed in this region at discreet values of the wavelength. The 
general optical arrangements of Hulburt were used in a vacuuim spectro- 
graph. ‘In the final measurements the times of exposure of the direct 
and reflected spectra were adjusted so as to give the same opacity ‘of the 
spectral line image produced by light from a discharge tube with’ the 
gases H, He, O and N.° The reciprocity law ‘was’ tested’ by means ‘of 
a rotating sectored disc. The chief sources of error are considered; ~The ~ 
numerical results obtained are in general agreement with ‘the qualitative 
results of Gardner. The work of Pfund; of Hulburt, and of ‘Lewis 
and Hardy is considered, Graphs are given showing the reflecting oe 
of the substances. tested at different wave-lengths; p atinnm, is seen. to 
be by far the best reflector at 585 A.; beryllium is, unique in showing a 
deep minimum. at about 1640 A.—probably the index of retraction passes 
through the value unity at this wave-length, and the absorption is relative 
low; chromium is the best reflector for wave-lengths longer than 1400 
other substances the original paper should be consulted, 


“113. ‘Opticat ‘Studies of Potassium Lithtum ‘Sulphate, A. 
Blitteradort. Zeits, f. Krist. 71. 3. pp. 141-168, 1929. 
"The refractive indices are between 1:4679 and 1-4798. ‘The sabi 
refraction was investigated by the method of spectra] interference. Tt 
was found to be about one twentieth of that of quartz. Investigation 
of the effect of temperature showed that the:double refraction’ intreased 
fivefold, from 0°C. to 435°C., and. then through: transformation.of :the 
crystal doubled itself. The colour effects in crossed Nicols were: — 
studied in detail. on? tot 
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Anisotropy of the Polarisation Field in K.S, 
4920 

The field: is only to liquids if the 
‘of molecules ‘surrounding the one under ‘consideration is 
spherically symmetrical, and (b) if their orientations with regard to it’ are 
quite’ fortuitous. “Recent work on the structure of liquids by means of 
X-rays shows that in the case of asymmetric molecules spherical symmetry 
of distribution is not realised. Thus, the value of the polarisation field 


_-varies with the direction of the incident field and is therefore anisotropic. — 


The value of this a ropy is evaluated from X-ray data and from light- 
scattering data for some typical liquids. The influence of density is 
considered, and it is shown that the anisotropy approaches a maximum 
at and a value at very low densities. 


118. Photodichroism and Ii. oF. 
Weigert. Zeits. f. phys. Chem. 4. Abt. B. 1-2. pp. 83-112, June, 1929. 

The phenomena of induced photodichroism [see Abstract 3313 (1929)] 

in developed photographic films are complicated and the effects influenced — 

by a number of means such as composition and preparation of film, 

manner of development and fixing, dryness or wetness of film, time and 

colour of exposure to light. It is suggested that micelle deformation 

Abstract}. | 


116. Photodichroism wit Part W. 
Weigert and E. Elvegard. di phys. Chem, 4, Abt. B. 4, pp. 239- 
257, July, 1929. 

A further study of these (pee preceeding Abstract] in photo: 
chloride gelatin with monochromatic light. Spectral analysis of the 
dichroism shows that there is complete colour adaptation for all colours 
of the exciting light. It appears, however, that the curves for long-wave 
and short-wave excitation are quite different, and that between the two 
there lies an indifferent region for which the film is only weakly dichroitic. 
This is taken to indicate antagonistic effects of different wage of light, 
and is discussed in relation to micelle deformation. 


‘117. Photodichroism and Photoanisotropy. Part 
Weigert and M. Nakashima. Zeits. f. phys. Chem. 4, Abt. B. 4, 
pp. 258-276, July, 1929. 

Examination of the form of the dichroitic curves of films i dyestufis 
under excitation with polarised light indicate two different effects. With 


weak excitation quite sharp colour adaptation is found which is not — 


influenced by the special form of the extinction curve of the dyestuff. 
ith strong excitation the extinction curve is the predominating factor, 
and the specific effect of the different, exciting colours does not enter. in. 


__ As with the photochlorides, there are antagonistic effects of the long and 


short, waves. The relation of the new effects to the known Perrine 
of the dyestuffs is discussed. 


118. Elliptical Polarisation | Produced. by Reflection at the 
of Aqueous Solutions of Fatty Acids. Bouket: 
Rendus, 189, pp. 43-45, July 1, 1929. > 

' Extends the results previously obtained for the elipticty of fatty 

—A.— 1900, 
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10 atoms of carbon in the molecule 
{see also Abstract 1510 (1929)},. Results are also given for ‘hydrochloric 

acid as:well as water,.and no difference can be detected in the ellipticity 
values obtained, The. value: of the area occupied by each molecule: of 
acid at the surface is found to be approximately 25 x -10—* all 
the acids, which’ agrees: with the results of Adam. Gibbs: and! Morrow 
have shown by X-ray examination that in acids containing above 3 atoms 
7 %. carbon in a molecule the. length of the molecule grows linearly with 
number of atoms of carbon, but there is a sharp change below 3 atoms. 

_ The present author’s results are exactly parallel, for above C the limiting 


| | ellipticity decreases regularly with increasing carbon values, whilst for 


-C; and G, it is impossible to fix the minimum ellipticity. These results | 
confirm Langmuir’s hypothesis that the molecules of ae acids are 
oriented perpendicularly to the liquid surface. 


“119, Quantitative Relations in Natural Optical Activity. Ww, 
Kuhn. Zeits: f. phys. Chem. 4; Abt. B. 1-2. pp. 14-36, June, 1929. 
Even with substances with high rotatory. power the refractive. dace 
for right and left circularly polarised light differ only by an amount of | 
_ the order of one-millionth part. If this difference is regarded as being 
due to the effect. of absorption bands in the ultra-violet it is necessary 
to suppose that the effects of many of the strong bands far out in the 
ultra-violet counteract one another, since single weak bands should 
theoretically be quite sufficient to produce the difference in the refractive 
index required. _A theory is put forward which attempts to, explain 


A relation is shown to exist circular 


120. Rotation of Optically Active Ammonium Salts. 
Wedekind and G, L. Zetts. Elektrochem, 35. pp, 438-440, 
J uly, 1929. 
Especially from. the point of view of anomalous behaviour, the rotation 
dispersion of many compounds, optically active, owing to. the presence 
of asymmetric carbon, has been investigated, but no.similar observations 
have been recorded for compounds, the optical rotation of which depends 
solely .on the presence of asymmetric nitrogen. .Measurements of. the 
optical activity of solutions of d- and -phenylbenzylallylmethylammonium 
iodides, d-camphorsulphonates, nitrates, and hydroxides in various sol- 
vents, and for different wave-lengths, fail to reveal any anomalous rotation- 
" dispersion or any influence due to the solvent. Similar normal behaviour 
is shown by acetone solutions of methylallyltetrahydroquinolinium iodide 
and by the two stereoisomeric /-menthyl propyltetrahydroisoquinolinium 
iodide acetates, which contain an nc carbon stony in addition to 


121. Magnetic in Liquids of the Aliphatic Series. 
M. Ramanadham. Indian Journ. Phys. 4: PP. 16-38, July, 1929, 
, -The liquid was contained in a tube placed in the gap of an electro- 
magnet. The pole-gap. was 33.cm. long and 1 square, and the field 
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im thirty liquids belonging to the aliphatic series. 
and their derivatives as a rule showed negative ‘double refraction.» ‘Water 
was also found to belong to this class: Compounds containing'the car- 
-bonyl group exhibit positive birefringence. The ‘paper also ‘presents 
some icalculations of magnetic anisotropy of organic molecules, and the 
calculations show. that aliphatic molecules are very feebly- amtincerOn< in 


"422. Determination of Velocity of Light by Kerr ‘Bftect. 0. 
Mittelstaedt. “Ann. d. Physik, 2. 3, pp. 285-312, July 15,1929. 

Full details are given of the theory and the experimental method used. 
while the several possible sources of error are discussed. ‘The mean value 
obtained for the velocity of lightis 299,778 km./sec, with a probable error 
of +6 km.jsec. This compares with Michelson’s value (299,796 + 4) 
km.Jsec. obtained by optical means, and Rosa and Dorsey’s value 299,790 
km./sec. by electrical. means, Further tests aré contemplated: in’ which 
smaller errors should occur. [See also\Abstract 2449 (1929).} R.S.R. 
Velocity of ‘Light. H. Maurer. Phys. Zeits, 30. 464, 
July 

Referring to the table of the values found for the velocity of light 
given by Mittelstaedt [see preceding Abstract], the author suggests that. 
pethaps a one-sided source of error exists which with improved observa- | 
tions results in smaller values being found. The mean of the measurements 
between the years 1874 and 1882 gives the average value 299, 818; 1900— 
1902, 299,813; and 1924-1928, 209,774 km.jsec. he 


sjoept 124. Obliquity Factor Used in Approximate Theory of Diffrac- 
tion, -W. R. Harper. Cambridge Phil. Soe., Proc. B5. pp. 289-303, 
J uly, 1929. 

The pbliquity factor to be used in principle to 
; obtain an approximate theory of diffraction is subjected to the requirement 
that it must give the right result in the case of an undiffracted plane wave, 
by integration over the wave-front. “Although almost any function which 
takes the integrals converge will satisfy as regards distant points, for 
complete agreement the obliquity function must be a constant, in which 
case the integrals do not converge. ‘In any actual case, therefore, the 
‘boundaries must be taken into account, and it shows that, using a constant 
obliquity factor and using a boyndary distributed in a Gaussian way, 
correct results aré obtained. The case of diffraction by a straight edge 
is solved in detail, the usual Weult — ieee “Use of the method 


125. Interference Effect Due to Disturbance of a Fluid Surface, 
and Surface Tension, Z. W. Wolkowa and W. S. Titow. 
Phys. Chem. 4, Abt. B, 1-2. pp. 71-82, June, 1929. 

‘Further measurements, of the effect described previously [see Abstract 
: 2155 (1929)] are given for water solutions of CaCl, MgCl,, LiCl, NaOH 
~ and, KOH, respectively, for different concentrations of the salt. The effect 
‘of increasing the concentration was in all cases to make the interference 
-effect ‘more stable and of longer duration: The maximum separation of 
the ititerference system from the undeviated image was found to vary 
‘linearly ‘with the concentration. The results are explained in terms of — 
‘of the solution is introduced. Ss. 
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Ithage of Wire using Parallel Light.: Cc: Lakeman and 
T. Groosmulier. ‘Ann: Physik;'2: 1 pp? 123-128, ‘June’ 7, 1920. 
’ Extends ory work on the same topic [see Abstracts 2443 and 2444 : 


Derivation of ¥. Seidel’s Formulss, 
T.and Il. A. Allen.” Leeds Philosoph. and Lit. Proc. 1. 
PP. 392-401, April, and pp. ‘475-483, July, 1929. 


‘The case of a ‘single spherical ‘surface is first” treated that 


there are five varieties of aberration’ edsily distinguishable on reasonable 
and practical grounds. These consist of (1) spherical aberration, (2) coma, 
(3) astigmatism and curvature of the field, and (4) distortion, at the 
g surface, and (5) curvature of the field near the’ focal plane. 
In a résumé of the Seidelian process the method is applied first to the case 
of a distant. point object, only one surface and a,.common direction parallel 
to the principal axiss and extended to the case of points at any distance 
from, the axis out of the meridian plane and any centred combination 
of spherical surfaces. In the method the reduced aberration is carried 
forward stage by stage to successive, are given. of 
application of the formule. 
Teaching of “Phys, Soc, Proc.’ 41. 
bp. 258-340, June 16, 1929, 
‘A sexies, of. papers on. the subject by ‘Smith, Cc. Ww. “Hansel, 
S. R. Humby, H. H. Emsley, G. F. C. Searle, C. V. ‘Drysdale, V v,T. 
Saunders, C. G. Vernon, L. Moore, H. Tunley. 1c. Beck, W. ee 
Williams, G. C. Steward, J. W. French and TY. Bakes, wes 
general discussion. by , various contributors. 


129. Determination of Angles by the Use of 
A. ‘Arnulf.’ Comptes Rendus; 189. pp. 152-153, July 22/029 

The object of the device is to determine to an accuracy of 1’ the direc- 
tion of. the, normal to a polished surface,of small radius of curvature 
by means.of an. observation om: a very, small area (c.g. 
0-001 mm.*). A luminous point sitnated laterally is by. means ‘of an 
unsilvered. plate of.glass placed at an angle. of 45° in the optical axis of a 
microscope, reflected through the object glass on to the polished. surface 
under examination, and thence back to the eye. The variations in the 
resultant illumination reaching the-eye according as the tangent plane to 
the surface at the point of incidente of the pencil of light is, or- ds! not, 
accurately perpendicular to the optical axis of the the 
of the normal to be determined. S, 


Siedentopf. Zeits. f. Physik, 56: 56-6. pp. 397-401, 1929. : 
. ‘Employing the Abbe laws for the formation of microscope i images: the | 
case of optical equality fori images of a double slit having direct illumination, 
r that inclined to the optic axis, is taken. The results are set out in the 
of rath of illumination as: a ‘quadratic tinear 8. 
131. Surveying Level. ‘Rev. d'Optique, aman, June-July, 
929. 
Describes anew tobi ‘oftevel adopted thie ite 
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2. ification of telescope aperture 
W..T. W. 


132. Infra-Red P. Lambert and J. 
te, Comptes Rendus, 189. pp. 155-158, July 22,1929... 
The spectrometer embodies two 30° prisms of rock-salt, of which the « | 
is fixed, while the other is mounted upon a movable table which carries one 
of the concave mirrors and the thermopile. The recording device consists 
of a table carrying sensitive paper upon which the galvanometer spot is 
recorded in the usual way through a slit. The table is moved past the 
slit by a_screw and carries in addition a cam and lever which operate the 
spectrometer table. The advantage claimed is the absence of Tee 
and gearing, the latter introducing lost time. eS F.S. 


133. Recording Apparatus for Infra-Red 


Reinkober. Zeits. f. techn. Physik, 10. 7. pp. 263-268; 1929. 

Describes auxiliary apparatus which is extremely useful for sibodttaiy 
work in infra-red spectroscopy. For satisfactory operation such auxiliary 
apparatus should be of use with any type of spectrometer, without necessi- 
tating any alteration in the construction. It should also be possible to 
change from photographic recording to visual observation of the spectrum 
without dismantling any of the apparatus. Further, the auxiliary appar- 

atus should be capable of changing the wave-length region under examina- 
tion, releasing the shutter and definitely recording the exact moment of 
_ both the opening and the closing of the shutter. The apparatis described 
consists Of a recording cylinder which is clock-driven and has a contact 
make and break, apparatus for varying the wave-length, again clock- 

driven, which alters the angle of incidence at the prism surface by direct, 
although, distant, drive, and a time relay for opening and closing the 
shutter. The three pieces of apparatus are electrically interlinked, and 
the conditions for satisfactory operation are fulfilled. —-R.C. F. 


134. Apparatus for Strong Ultra-Violet and Infra-Red Light and 
of Heat Rays. J. ‘Plotikow. ‘36. 
pp. 434-438, July, 1929. 

types of apparatus are dining arc and 
| magnesium. The applications | of the apparatus are indicated. J. E. 


135. Mercury Spark Gap for Instantaneous Photography, L. F, 
Curtiss. Bureau of Standards, J. of Research, 3. pp. 53-55, July, 1929. 

The improved form of high voltage mercury spark gap for instantaneous 
photography here described eliminates dangers from mercury. poisoning. 
_ By including a bulb of cooler mercury vapour, through which the discharge 
does not pass, the shock caused by the sudden rise of pressure in’ the 
enclosing tube is partially absorbed. This greatly prolongs the life of the 
tube. ft found that pyrex is suitable as a 


136. and Sensitisation of Photographic Plates of 
Very Fine Grain. N. d'Optique, 8. pp. 262-274, 
July, 1929. 

This paper describes a new process, starting from colloidal silver, of 
manufacturing photographic plates of very fine grain, which enable spectra 
of remarkable clarity to to 
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emulsion, The different properties given the. 
bromide iodide of silver are summarised and A comparative 
study of the opacity curves shows that the sensitivity is a. maximum. for. 
a well-defined wave-length A in each of the three cases, and that A depends 
on the molecular weight of the salt utilised. After constructing character- 
istic curves for each emulsion for a certain number of points of the spectrum, 
the author studies variations of the factor y as a function of A, and con- 
cludes that these plates, having the properties of ordinary plates, may be 
made sensitive to cn radiation, and so be utilised oe colour photography. 
H. He: 


“137. Positioning of Negatives in Recombination | 
Apparatus. G. Rendus; 189. Pp. 146-149, July a3; 
1929. 

the grobleit by. aerial photography, the 
placing the negatives in the recombining apparatus is of very great impor- 
tance when the details of the actual photography are unknown. The 
author, in this paper, gives a rigorous and practical method for determining 
the coordinates of the view and of the three parameters of orientation of 
each negative. It is assumed that the approximate values of the six 
positioning parameters and of the coordinates of at least three points’ in 
the area portrayed on each negative are known. The recombining appar- 
atus is then used to determine the coordinates of the intersections of the 
viewing lines of the known points, obtained in various. ways dependent on 
the type of apparatus used, with the ponding distance 
planes. This paper is mainly mathematical. 


138. Effective Aperture of Photographic Objectives. ge Hrdlicka. 
Comptes Rendus, 189. pp. 153-155, July 22,1929. 

The method adopted consists in setting a light source at the focus. of 
the lens and taking a photograph by placing the plate close to the lens. 
The distance of the light source is then found at which, when the lens is 

removed, it gives the same blackening on the plate. For a particular lens 
of nominal aperture 4: 5 an effective aperture of 5-54 was found. F. S. 


139, Physical Development and Nature of the Latent tenaige! 
R. E. Owen. British Phot. Research Assoc. Lab., Comm. N 0. 1. Phot. 
J. 69. pp. 278-280; Disc., 280, June, 1929. 
Lumiére and Seyewetz described some they 
claimed that the photographic latent image does not. consist of silver, but 
of some modification of silver bromide, Their experiments were carried 
out on plates exposed, fixed, washed and finally physically developed, 
Eggert has stated that plates, after treatment with a sodium thiosulphate 
solution containing silver, give several times the quantity of silver originally 
present, whilst Kieser [see Abstract 470 (1929)] has shown this added silver 
to be in the form of silver sulphide. . Thus it appears that the latent image, 
 after.such treatment as Lumiére and Seyewetz gave it, will exhibit the 
propertiés of silver sulphide, This the author shows to be. true, for 
experimental results on plates coated. with colloidal. silver sulphide in 
gelatin and physically developed with Lumiére’s, developers give identical 
results to those given by Lumiére and Seyewetz. The fact that the 
developers used were correct was shown by the reproduction of the. results 
for ordinary plates. _Lumiére and Seyewetz were consequently not dealing 
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of metallic silver is still apparently correct: In thé Discussion, O. Bloch 
suggested that light might be thrown on the’subject if a fixing solution 
R. C. 


140. ‘Principles and Practice of Fixation, Phot. 69, 
318, July, 1929.. 
_.. These papers “form pact of a general discussion on the above. subject. 
F, F,. Renwick. commenced, by dealing generally with fixation. It is 
shown that excess of sodium thiosulphate i is essential for good fixation. Tem- 
perature is also important, as is the quantity of silver salts already dissolved 
solutions.’ The effect.of the various silver halides on the activity of 
the fixing bath and a summary of ‘the factors’ influencing the rate of 
fixation are also given. It is finally suggested that the activity of a fixing 
bath should always.be tested, and the means of doing this are discussed. 
Clark suggested that the velocity of diffusion of the salts in the 
gelatin layer, and also grain size, affected fixation, but F. F. Renwick 
stated that grain size had no apparent effect. H. Baines deals with the 
chemistry of fixation, and discusses fully the reaction between sodium 
thiosulphate and silver halides: Previous results do not give conclusive 
evidence in favour of these reactions, and a new set of reactions is given 
which agree with the authors’ results... The question as to how insoluble 
_ salts of silver can react to give soluble products is considered from the 
ionic theory of fixation, which is that silver halides dissdlve in sodium 
thiosulphate soluticns to give complex argento-thiosulphuric anions and 
halogen anions, whilst the complex silver anions also dissociate to a minute 
extent, yielding silver kations and thiosulphate anions. This theory is 
still imperfect, although explaining several peculiar reactions. D. A. 
poe shows that generally the removal of thiosulphate is exponential - 
h time, the only exception being the case when the fixing baths contain 
alum asa hardener. It is also stated that fixing is not complete when the 
milkiniess has just disappeared, but further experimental results sug 
that the fixing is then complete. Salts are removed from the washing 
water to replace those absorbed in the film, and thus when an acid fixing 
bath is used the washing water should be on the alkaline side of the iso- 
electric point, Finally, thiosulphate is. more easily removed from acid 
fixed plates than from those treated with pwn ll ‘Polly: due to the 
smaller swelling of the gelatin, F, 


141. Limitations of Colour H. M. 
Phot. J. 69. pp. 823-325; Dise.; 325-327, July, 1929. 
. Briefly reviews the simple principles on which colour photogtaphy is 
based, before considering the limitations of the two methods, “ additive ”’ 
- and “ subtractive,” ‘of photographing objects in colour: In ‘both cases 
filters have to be tised, and these form one of the limitations, although they 
are now made almost perfect. In the “ additive’ method there is a 
certain amount of darkening of the colours due to the small amount of 
— light transmitted. ‘The “subtractive” process is seen at its best when 
the prints are made of a dyed transparent medium and viewed ‘by trans- 
mitted light. The difficulty of producing good colour pririts is to be found 
in the printing inks which have ‘to be used. In the Discussion, F. J. 
Tritton emphasised the fact that in photogravure too much retouching : 


was done, and also that the use of perfectly perme set dyes gaverise to. 


extreme acetiracy in every stage of the process; A. erated tet 
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‘Ultra-Violet Rays. J. Cluzet and Kofman," Comptes Rendus, 189 


37 


and blues there was always a darkeiting g of colour, whilst pinks 


and, purples lost their blue hues; which, he thought;:-was ‘mainly due to 
the printing inks used; Hibbert remarked that a great limitation ‘of 


“142. Photographic Effect ‘py’ after Exposure 


. 45-47, July 1, 1929. 


“The sterols, after’ subjection to the action of ultra-violet radi en are 


capable of affecting photographic plates. The authors have previously 
shown that for cholesterine and ergosterine this action is not due to radia- 
‘tions emitted by the sterols, as the interposition of glass and quartz entirely 
suppresses ‘such action, Thus the photographic effect must be caused by 
very short waves, and this is further supported by proof that the radiations 
are notiuminots. Phosphorescence cannot be'the cause, for quartz would - 
not then suppress the effect of ultra-violet radiation ‘of 3000-A;- No action 


_ is produced on the radiation by a magnet; and a charged ¢lectroscope is 


not affected, so that the radiations are not negatively charged particles, or 
He like. Further results are given in the present paper regarding this 
photographic action, and it is shown that small troughs of irradiated sub- 
stance completely covered with a sheet of non-radioactive quartz, or a— 
pellicle of cellophane, do not produced any effect, Should the troughs be 
left partially covered, then the plates are acted upon only by the part 
uncovered. Heating the irradiated substance destroys the action for 
cholesterine, and greatly reduces it for ergosterine. These results do not 
support the phosphorescence hypothesis, but tend to support the theory 
that ultra-violet radiation produces a gaseous X-rays and radium 
emanation also produce similar effects. R. Ff. 


Photochemical Activity of Various Seorels; Nature of 
Their Action. L. Hugounenq Rendus, 


| Pp: 47-49; July 1, 1929. 


Shows that for sterols exposed the diffuse light ot the 
ngs subjected.to.a definite radiation, only those of cod-liver oil, Bombyx 
and brewers’ yeast affect a photographic plate, The action due to the 
cod-liver oil.sterol disappears after.a month in complete darkness. Other 
sterols, such as those from roe oil, red or fresh herrings, rye:spur, snails, ox 
blood and brain, are found to be inactive to diffuse illumination. A month’s 
insolation under a thin cellophane membrane produces positive results for 
sterols obtained from ox blood, powdered rye spur, and the grey matter 


| id the human brain. This same treatment also intensifies the action due 


to the sterols from cod-liver oil and yeast. Similar results. are obtained 


after activation by ultra-violet radiation.“ In all the above cases the 


photographic plate was in contact with the material; but on removing the 
plate to distances up to 6 cm. only cod-liver oil'sterols"gave any action. 
Further, the photochemical activity is accelerated ‘and intensified by 
heating, and by the présence of an oxidising agent, This photoactivity 
is apparently due to a chemical reaction, as the: sterols after illumination 
become yellow and give off a heavy volatile product, which reduces ammon- 
iacal silver nitrate and gives a rose colour to: Schiff’s' reagent, indicating 
the presence of an aldehyde. ._ The presence of active oxygen is also shown 
by Kingzeff’s method, and it peas or irradiation 
certain sterols give rise to ozonides. 
VOL, XXXIII.—a.— 1930, LIEB 
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- 144. Photoelectric Photometry with Variable Source of Radia- 


‘1929: 

pencil of tays from a mercury vapour arc ds 
and then divided into two by a semi-transparent plate. Each pencil acts — 
on a photoelectric cell (Cy, Cg) producing currents which are compensated 
by very steady currents measured on potentiometers (Pj, P,). The 


‘compensating current for one cell (Cy) is fixed, and any required photo- 


metric measurements are made with the other cell (C,), observations being 
only taken when the potentiometer P, shows that the current produced by 
C, has its initial value, this obviously being possible only when the radiation 


_ from, the arc also has its initial value. The arrangement used is shown in 
detail, and has been satisfactorily tested by. its to 


Beer’ s law for a solution of azobenzene. s C. A. S. 


145. Measurement of Luminescent ‘Light. J. -Plotnikow. 
— f. Elektrochem. 35. pp. 432-434, July, 1929. 
method based on the polarisation colorimeter of Kruss. E. 


: ge Noteworthy Case of Photoluminescence of Liquids. S.J. 
Wawilow and L. A. Tummermann. Zeits. f. Physth, 54. 3-4. pp. 270- 
276, 1929. 

_ The irradiation or transmission of long-wave ultra-violet radiation 


__ereates a blue luminescence in many colourless liquids. In all cases of the 


same source or type of exciting radiation, the spectra of-the luminescence 
is very similar, but the intensity is very different. The phenomena 
accompanying this fluorescence, its polarisation and its coloration, etc:, are 
described for different wave-lengths in the exciting radiation. The possible 
causes of the fluorescence are discussed, and the conclusion is drawn that 
the continuous spectrum observed by Venkateswaran, caused by the 
scattering of light in glycerin, can be made to describe the known fluores- 


- eence now observed. Water, sulphuric acid, ether, acetone, benzol, 


toluol, xylol, various alcohols, ye and a large number of other 
liquids were examined. BB. 


147. Polarisation of Thallium Fluorescence. R. Giilke. Zeiis. 
f. Physik, 56. 7-8. pp. 524-533, 1929. 

Excitation with linearly polarised light of the line 2768 A. gives also 
the line 3530 A. both from the same level 3d,, In conformity with the — 
theory of Heisenberg [see Abstract 1358 (1925)] the two lines are polarised 
at right angles to each other, 2768 parallel to the exciting light. The 
amount of polarisation rises with pressure and approaches the theoretical 
value as was found with sodium by Datta and with mercury by W. Schiitz 


v. Keussler. {See Abstracts 1030 (1926) and 2285 (1927),.] ‘J. 


148. Duration of Fluorescence of Uranyl Salts and their Solu- 
tions. R. Delorme and F, Perrin. J]. de Physique et le Radium, 10, 
pp. 177-186, May, 1929. | 

~The durable fluorescence of Uranyl salts wal their solutions excited by 
blue light is observed and measured by a modification of the phosphoroscope 
of Becquerel. The modification consists of the addition of a photometric 
device of the rotating sector type by means of which the fluorescent light 
is compared with a controllable fraction of the illumination. It is found 
that the fluorescence decays according to the law I = I, . e~/", where 7 
represents the mean life of the excited molecules. T was determined at the 
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of liquid air and at: 


temperature 
and for solutions in. sulphuric and metaphosphoric acids, and is of the 


order 10-4 sec. The results confirm the hypothesis that the fluorescence 


Effects. E.Gaviola. Phys. Rev. 33. pp. 1023-1084, Jume, 1929. 

_ A critical study of the experimental literature is made in regard to time 
tgs or “ dark lines ’’ in the fluorescence, and it is found that not a sitigle 
experiment shows the existence of such things. Experiment seems to show 
that in all cases where the emitting state is reached directly as a result of 
excitation, emission begins immediately on excitatidn and decreases 
exponentially. There is, however, no experimental evidence for the 


_. existence of time lags in the Kerr and Faraday effects. An analysis of the 


working of the Berné optical shutter indicate the existence of a misunder- 
standing about it, and that wave losses which were supposed to be cut off 
by it in 3-cm, lengths are in reality not less than 300 cm. in length. Ss g 


150. Some Relations between Chemical Constitution, Absorp- 
tion and Fluorescence of the Alkaloids. A. Andant.. Comptes 


_ Rendus, 189. pp. 98-100, July 8, 1929. 


_ From a spectral and” spectro-photometric study of the fluorescence and 
absorption of the alkaloids, general relations are deduced between the 
constitution and the fluorescence: (1) Isomers have identical or very 
similar fluorescence. (2) Substitution of CH, or O.CH, intensifies the 
fluorescence and displaces the maximum towards the red. (3) Etherifica- 
tion of the phenol part produces the same effect. (4) The intensity of the 
alkaloid salts is stronger than the bases through the shifting of the ultra- 
violet bands into the visible region. (5) Ultra-absorption requires ultra- 


violet excitation of very short wave-length. (6) The fluorescence changes — 
_ little in distribution with different exciting wave-lengths, but increases in. 


intensity as the absorption band is approached. J. E. 


151. Fluorescence and Infra-Red Absorption. ve _Posefpal. 

Comptes Rendus, 189. pp. 159-161, July 22, 1929. : 

_ The theory of an effect similar to the Raman effect is optiined in whieh 
infra-red absorption bands can be predicted from a knowledge of the 
fluorescence spectrum. The theory is applied to the fluorescence bands of 
benzene. Among the bands calculated are two which closely correspond 
with those given by Haber and Lindemann respectively. 


152. A Geometrical Radiation Problem. J. W. T. Walsh. 


Phil. Mag. 7. pp. 1092-1098, June, 1929. Supplement. re 
- The problem of the radiation reaching one circular disc sei another, 


as solved by E. A. Milne [see Abstract 2170 (1929)], was one of those 
treated by J. H. Lambert in his Photometria sive de’mensuva et gradibus 
luminis, colorum et umbrea (1760). A simple proof is given of the fact 
stated by Milne that when the discs are of equal radius the radiation 
reaching one disc from another is less than that which would reach it from 
an infinitely disc i in the ratio of the discs is not 


153. Uniformly Diffused ‘Two Apertures. J. 

Ww. T. Walsh Phil. Mag. 7. pp. 1093-1094, June, 1929. Supplement. — 
Referring to A. Gershun’s analytical solution of the above problem [see 
VOL, XXXIII.—a.—1930. 
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Abstract: 2171 (1929)]} it is observed that, to 1,%, each of the five sides of 
the cube of side J receives 1/5%7B of the total fiux from the sixth side, 
B: being the brightness of the side ‘admitting the flux: The-problem is of 
+ 154. Amount of Uniformly Diffused Light that ‘will Pass — 
bP. 126-127, July, 1929. 
‘The author. made some. calculations some time. ago. on. ‘the 
flow of very rarefied gases through. capillary tubes, and. points out that 


_ these calculations are based on the validity of the. “ cosine-law.”’ for the 


reflexion of the gas molecules b the walls of the tube. , This law is essen- 
tially. the same as Lambert’s law in optics. . Referring then to. L. F. 
Richardson’s, calculation of the amount of uniformly diffused light that 
will go in series through two apertures forming opposite faces of a cube 


| [see. Abstract 804 (1929)] it is shown: that the same result may, be. obtained 


in a much more general form by direct integration of the general integral 
used by Richardson, F = . T.B 
155. Temperature of Radiation, | R, A. Houstoun. Phil. Mag. 7; 
pb: '1136-1143, ‘June, 1929. 
” ‘Tests weré made by observing the photographic ‘action 4 find ‘whether 
the ability of a radiation to ionise a molecule or atom depended on its 
temperature. The results of the experiments were wholly negative. J.J.S.. 
- 156. Intensity and Composition of the Radiation from the 
Mass Radiator (‘‘ Massenstrahler ’’), A, Glagolewa-Arkadiewa. 
Zeits. f. Physik, 65, 3-4. pp. 234-251, 1929. 
_A vertical wheel rotates with its lower part in a ‘stirred mixture of oil 


and metal filings, and sparks are sent into the oily mixture carried up to the 


top. of the wheel, The energy radiated from different portions of the ~ 
mixture between the two discharge wires is measured by means of a system 
of mirrors which concentrate it on a thermopile, The points where the 
sparks enter the mixture on either side of the rim of the wheel give out 
the greatest amount of energy, which includes some light, but the dark 

between them: also’ fadiates energy. The energy is: shown ‘to be 


portion 
due to short electromagnetic ' waves, for the dark part 171, 340 and 957 


and also 143 p, the characteristic wave-length for the spots where the 
sparks enter the: mass. mentite nave been independently 
EST. the Hypothesis. of Radiation Quanta. 
D.S. Kothari. Phil.’ Mag. 8. pp. 65-63, July, 1929. 

Dealing first with the,Doppler effect for normal incidence on a mirror 


along its normal, an equation is. obtained forthe Comptonveffect, 


so for radiation quanta the Compton effect is really. the Doppler effect for 
a. body at.rest, or the Doppler effect is the. Compton effect for a body in 
motion. Equations are also obtained for the Doppler effect using radiation 
quanta for the motion of the source or observer, and for a. rotating source, 
and applied to electroni¢ motions, It is further shown thatthe constancy 
of the velocity of ight 1 is as. a propagation 
158. Absorption Spectra of pa Inter-Halogen Com- 
pounds | in Carbon Tetrachloride Solution. .A, E, Gillam A. 
orton. Roy. Soc., Proc. 124. pp. 604-616, July 1, 1929. ee 
‘nis The absorption Spectra of chlorine, bromine and iodine | in ' Cl, have 
“VOL, 
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been: 'studied.’ It. is shown. that’ iodine chloride;:siodine bromide ‘and 


bromine chloride possess. absorption bands, the maxima of which are 
accurately measurable. At the: dilutions necessary for the investigation 
of absorption spectra all three compounds are dissociated to some:extent; 
with iodine chloride the dissociation. is barely detectable, with iodine 
bromide it remains small, whilst with bromine chloride it is‘ mhuich greater, 
but still remains probably less than 50%. Solutions containing halogens 


in the ‘proportions necessary for the formation of iodine trichloride, iodine 


tribromide and bromine trichloride were to contain = mionohalide 
and free halogen ‘AUTHORS, 


_ 159. Absorption. Spectra, of ‘on Todine.. 
J. de Physique et le Radium, 10, pp. 267-272; July, 1929... 
On examining the results of all the observations of. the absorption. of 
light. by. various substances it is found that many of these.are by.no.-means 
what might be expected according to.current theories. Ihe preparation 


’ of suitable specimens is described in detail, both for use at ordinary tempera- 


tures and also for examining the objects when heated. Observations of 


spectra of the two substances were miadé both in the visible range and in 


the ultra-violet, and the results obtained are shown graphically : for iodine 
in the solid state, and for bromine, both as a liquid and in solution in water, 
carbon disulphide, carbon tetrachloride, ethyl alcohol and chloroform. 
The results of temperature change upon liquid bromine were also deter- 
mined, and comparisons are made between the absorption. spectra of that 
substance in the liquid and in the gaseous states. ‘A. 


Absorption Spectrum of Hydrogen Chloride. Meyer 


and A.A,Levin. Phys. Rev. 34, pp. 44-52, July 1, 1929. 


_The fundamental band, and the harmonic band of Rpdrcnen: chloride 
have been measured with narrow slits.. The lines of the fundamental, as. 
bec measured, have been resolyed, éach into two lines arising from 

existence of the isotopes Cl,, and _The relative intensities of the 
lines in the two series are in accord with t ‘accepted ratio for the abundance 
of the isotopes. In the harmonic, a slight separation of the lines ; 
from the isotopes had been previously achieved by Randall and Imes. In 
the ‘present work the dégree ot separation is greatly enhanced: . Wave- 
number and intensity determinations for the two ‘sefies of ‘lines in, each 
band are submitted. Figures are given representing the bands in the new 
form. ‘The ratio of the intensities of the fundamental and harmonic bands, 


value. . AUTHORS. 


461. Analysis of HC1 ‘Bands. F. Colby. Phys. ‘Rev, 34, 
pp. 53-56, July 11,1929, 

Wave-numbers for the two isotopes of hydiogen chloride in ‘the bands 
at 3: By and 1-76 y have been fitted to formule cubic in the rotational — 
quantum number, From these formule the constants of. the molecule 
have been determined in accordance with the energy expression for the 
rotating dipole’ as derived by preceding 
Abstract. JAUTHOR. 


162. Absorption Spectra of Halide Compounds 
at High Temperatures. Magdalene Forré. Zeits, f. Physik, 56. 7-8. 
534-648, 19290, 

The absorption constants at different have been 
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at different temperatures for natural NaCl and synthetic NaCl, KCl and 
KBr. The effect of the addition of small amounts of Tl, Pb and Ag was 


163. Infra- Red ‘Spectra. Robertson. Nature, 123. pp. 915- 
918, June 15,1929. . 

- An aecount of a lecture at the Royal leaticution, Various experiments 
were shown, including the mapping of an absorption band in ammonia by 
means of a thermopile and a Moll galvanometer. Oscillation and rotation 
bands were discussed in the light of the quantum theory, and the results 
applied in considering the probable structure and the dimensions of mole- 
cules. The study of infra-red spectra will undoubtedly be employed more 
- and more in future for determining the nature of chemical linkages and > 
of chemical constitution. Attention was called to the fact that compara- 
tively little is at in this important field in Great 
Britain. | N. A. 


164, Near Infra-Red Absorption Spectra of Calcite. and Stron- 
tianite. E.K. Plyler. Phys. Rev, 33. pp. 948-951, June, 1929. : 
A study of the near infra-red absorption spectra of calcite and stron- 
tianite has been made by using thick specimens. With a specimen 2cm.. 
thick, cut at right angles to the optic axis, bands were observed for calcite 
at 1-76 4, 1-90, 2:00 wand 2-20. These bands have the same character- 
istics as those observed by Schaefer, Bermuth and Matossi in the near 
infra-red. The second order equations have been applied to the bands 
observed in this work and to those observed by Schaefer, and it was found 
that series relationships existed between them with only small deviations 
of the observed from the calculated values. In strontianite a similar set 
of bands was observed at 1-89 px, 2-01 w and 2-19, and they were of the 
same type as those for calcite. The value of the inactive fundamental 
was calculated and found to correspond toa band at 9-2 1, which is in good 
agreement with the value of 8: by Nielsen [see 
Abstract 1198 (1929)]. AUTHOR, 


165. Combination Bands in the Infra- Red Sencha ai CCl, and 
SiCl,, H.H.Marvin. Phys. Rev..33, pp. 952-953, June, 1929. 

It is assumed that the six, Raman bands of CCl, found by Pringsheim 
and Rosen give the fundamental absorption frequencies. Simple combina- 
- tions of these frequencies by addition account for all of the absorption 
bands between I p, and 16, except a few very weak bands. The absorption 
bands of SiCl, in the same region are accounted for by similar combinations 
_ of six fundamental frequencies, four of which are known either as Raman 
bands or as resonance frequencies in the dispersion formula, The two 
systems of fundamental frequencies and their combinations are strikingly _ 
similar, as one might expect in consequence of the chemical similarity of 
the compounds. AUTHOR. 


166. Infra-Red ‘Bands. M. Neunhoeffer. a. 
Physik, 2. 3. pp. 334-349, July 15, 1929. 

_ Examines the infra-red emission bands of hydrogen and carbon mon- 
oxide flames by means of an accurate reflection grating of high dispersive 
power and a thermo-junction, accurate intensity curves being given for 
the principal bands. It is found that only carbon dioxide bands are 
emitted by the carbon monoxide flame. Further, no solution for individual | 
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rotational frequency can be obtained from :results ‘for carbon dioxide 

bands, although with the same dispersion a result for this rotational fre- 
_ quency can be obtained for water vapour from the hydrogen bands. , The 

effects on the spectral intensity distribution by previously heating the air 
necessary for combustion, and by mixinginert gases with hydrogen or 
carbon monoxide, are also examined. The intensity curves:are found. to 
remain similar in shape, although the intensity: values are ‘slightly in- 


‘167. ‘Effect of on Infra-Red of 

Fused Quartz. W. A, Parlin. Phys. Rev. 34. pp. 81-91, July 1, 1929. 
The absorption bands of specimens of fused quartz, ranging in thickness 
from.2-0 mm. for the 3 region, to 4 x 10-4 mm. for the 8 region, were 

studied. In regions where sufficient energy was available, an echelette 

grating was used to give greater dispersion, Measurements were taken 
at room-temperature and at 850°C. In accord with previous work, the 
absorption band in the region of anomalous dispersion at 9 was found 
to shift toward longer wave-lengths with increasing temperature: With 
higher resolution, however, fine structure bands were found which did not 

shift with the temperature, but did undergo marked changes in intensity. 
_ Several sharp bands between 2 and 4p» were found to remain fixed as the 
temperature was changed. A broad band which proved to be double was 
found at 12-5 ys. These bands did not shift with temperature. In most 
cases there was a marked change in intensity with temperature. It. was 
found that inside the strong bands the absorption was much less at. high 
eee he while outside the bands the reverse was the case. ali 
| AUTHOR. 


168. ‘Rotational Structure of the Red Bands of Sodium, Ww. R. 
Fredrickson. Phys. Rev. 34. pp. 207-212, July 15,1929. 
Three bands of the red band system of sodium photographed at high 
dispersion have been measured. Two strong series of lines run through 
the bands, and from the combination relations it is quite certain that these 
series are bona fide P and R branches. From the combination relations 
we find Bo. = 0-15435, Do. = — 5:89.x 10-7 and By. = 0:10846. The final 
state values are in close agreement with those of the final state of the 
_ blue-green bee and the constant for the’ upper state yields 19 = 255-3 

x 10-% gm. cm? and 79 = 3°52 x 10-8cem. Search is made for other 
‘ieee. but none are found. From a discussion of the possible electronic 
transitions it is concluded that the electronic ‘transition is the 1S — 1S 
| AUTHOR. 


169. Bands of Solids.. F. Urbach,. Akad. Wiss. 
Wien, Ber. 138. 2a. 5-6. pp. 389-418, 1929. oak 

A theory of band-forms. After a discussion as to the yeh of the 
absorption-bands of solid substances, one of these is carefully considered. 
An atom oscillating harmonically with its surroundings is assumed; its 
energy-levels are taken as functions of the positions. . The absorption 
curves on this model are worked out. For a first approximation a Maxwell 
curve is used for the band-form, the dependence of the band-position on 
the temperature, and, where this applies, the VT law fot the band-breadth. 
The second approximation gives a shift of the Pana with the — 
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departure from the’ VT law. The conclusion is reached that 
vT law." “The experimental data agree well with this theory. AUD. 


‘170. Structure of High-Pressure Carbon ‘Bands and: Swan 
R. C. Johnson and R. K. Asundi. Roy. ‘Soe., Proc. “124. 
_ pp. 668-688, Fuly 1, 1929. 
the Swan system are discussed. Both these systems are due to a C, mole- 
cule, Four new H.P. bands have been found in the near ultra-violet, 
and two more in the near infra-red. “These, with the known bands, form a 
single vibrational progression (n’ = 0), and the high-pressure and Swan 
systems are found both to represent transitions to a common final state. 
The fine-structure of the high-presute bands (0, 4), (0, 5), (0, 8) and (0, 9) has 
been investigated. The bands consist of P and R branches only, and the 
electronic transition involved is sp? > SpP. Detailed examination of the 
structure of the R branches of these bands has revealed several anomalies 
and perturbations of an unusual type. The methods employed by Hund 
and Mulliken for the elucidation of molecular structure are summarised, 


and Mulliken’s application to the C, molecule has been extended to cover — 


the initial state of the high-pressure system. This is believed to be a 
normal *P level and different in this bi diate from the two lower 3P levels, 
which are believed to be inverted. AUTHORS, 


171. Action of Ultra-Violet Light and eee on the Spectrum 
of Pure and Activated Ergosterol. R. R. Morrison and L. A 
Clark. Brit. J. of Radiology, 2. pp. 307-314, June, 1920. 


‘The experiments described indicate a complex change in the ibseeption : 


trum of an alcoholic solution of ergosterol when irradiated with ultra- 
wolet light in a nitrogen atmosphere. . The changes on increasing exposure 
in an oxygen atmosphere are also examined, as well as the spectra of 
irradiated ergostrol subsequently dried in air. The spectrum of activated 
ergosterol showed no ibaa as a result of samme, the material with 


172. Absorption by the of Ultra-Violet Light of 
Short Wave-Length. H. Ley and B. Arends. Zeits. f. phys. Chem. 4. 
Abt. B. 3. pp. 234-238, July, 1929. 

In short-waved ultra-violet light acetic acid shows at 204 mp a distinct 
sheongtieds band, probably attributable to the carboxyl group, a second 
far more intense band probably occurring with shorter waves; the same 


maximum is exhibited by esters of acetic acid. The spectrum of the 


heteropolar sodium acetate differs essentially from that of the acid, but 
further measurements are necessary to indicate if this difference is due to 
a alteration of the chromophore, T. 


173. Spectra: of Phosphorus and Arsenic in the Extreme Ultra- 
Violet. P. Queney. Comptes Rendus, 189. pp. 158-159, July 22, 1929. 
An electrodeless discharge in rarefied vapour was. photographed with a 
ienniash grating spectrograph. For phosphorus the region was 2700 to 
1200 A., and ‘for arsenic 2500 to 700 A., about 350 lines being found in each 
spectrum. . A study of the latter has led to the inentiGcation of a number 
of multiplets of AsIV and AsV, which are 


The conditions of prodtiction of the high-presaure carbon atid 
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Are Spectrum of Platinum. Livingood. Phys: 
BH. Dp. 185-198, July 16, 1929. i 
Eight new levels and forty-four new hitve found 
Pel: Bifty-six new lines have been measured in the ultra-violet.’ An 
examination of the Zeeman effect and the subsequent determination of the 
g-values for. most of the terms has permitted a reasonable inte tio 
of many levels. Low structures are d®s, d®s* and. @™®; middle terms arise 
from d®* and d®sp; high configurations are d®. s; ds. s, with an indication 
of ds . d. Quintet terms appear in the middle and high sets: From the 
failure of the intensity and interval rules and the irregularity of the g-values; _ 
it is' evident that the Russell-Saunders coupling has almost completely 
broken down, as is to be expected from the position of platinum in the 
periodic table. There is only an approximate similatity with the theoreti- 
cally analogous spectrum of TIonisation potentials’ are approxi- 
volts for'd's to 7 volts’ for as to 
AUTHOR. 


are given of ine spectra ofa number of alkali It 
ideoubklened that the new spectra arise with the transition from the normal 
to the lowest excitation state of the electronic system of the molecule, and 
in that state of excitation they are attached essentially, by the forces of 
polarisation. From the spectrum data the work of dissociation and the 
values of a large number of basic oscillation quanta can be calculated for 
the normal atom. The values of these basic oscillation quanta are com- 
pared with those calculated by Reis, Born and Heisenberg, and Unsdld 
and Briick:: The agreement of calculated and observed numbers bears 
out the assumptions in these statements and their use in the calculation 
_ of the work of separation for the rotation processes in the ions of the alkali 
halides, while it the of as ionic 
molecules. Sel Ss. R: 


176. Notation for Atomic N. Russell, A. G. ‘Shen- 
stone and L.A. Turner. Phys. Rev. 33. pp. 900-906, June,.1929.. 
A report is given of a discussion held wie a view to the clarification 


177. Spectroscopic of ‘the Nitrogen 
Arc. H. Hamada. Univ., Se. Reports, 18. PP. 155-164, June, 

1929. In English. 

~The distribution of spectra in all of the nitrogen arc 
was investigated under various conditions of excitation, an ordinary hot- 
kathode tube of two electrodes being used. The forms of the glow 
differ in some respects according to the distance between the elec- 
trodes, and it was convenient to distinguish three forms of glow: (1) when 
the distance is short, the glow appears with a nearly uniform’ lu 
between the electrodes; (2) when this distance’ is’ moderaté; thé: seam 
column and the negative glow corresponding to that in the usual type of 
Geissler’s tube were quite visible separately; (3) at great distance, the 
_ positive column breaks into two or more striations, and the lowest voltage 
forming two striations was 54 volts. The results of the observations are 
discussed and accounted for throughout. tion 
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of ‘the negative. band ‘system, itseems ‘that the. more probable: the 
transition from the initial states at which the molecule has the greater 
vibrational. number, the is wee between the two 


“178, of (NI), 4. ‘Freeman. 
Roy. Soc., Proc. 124, pp. 654-667, July 1, 1929. 

In further investigating the spectrum of ionised citecien, nine terms 
belonaiex to a quintet system have been identified and two new terms of 

~AUTHOR.. 


Peculiar Hydrogen Bands. J. Brasefield. Phys. Rev. 
33. pp. 925-931, June, 1929, 
Photographs of the secondary sentra of hydrogen as excited by an 


electrodeless ring discharge were taken at various pressures in the range _ 


0-08 to0-001 mm. A number of lines were found to be much more intense » 
at low pressures than at high pressures. The more prominent of these 
were atranged into a band with P, Q and R branches corresponding to a 
JI +X type electronic transition; this band was assumed to be a 0—> 0 
band. The majority of the remaining lines were tentatively arranged into 
three more bands which appeared to be the 1 -> 0, 0 > 1 and 1 — 1 bands 
corresponding to the same Il “~~ >y electronic transition. The values of the 
moments of inertia are Ty = 3-8 x 10-% x 10-15 = 2-0 
x 10-“ and I; = 2-8 x 10-7. The corresponding values of the nuclear 
separation are = 2- “14 x 10-8 cm., 7; = 2-57 x 10-8cm., 
= 1-55 X 10-8cm., and = 1-66 x 10-8cm. The emitter of 
bands is to be or hydrogen, 

AUTHOR. 


180. of Hydrogen. D. Chalonge and 
N. T. Zé. Comptes Rendus, 189. pp. 243-245, July 29, 1929. %s 

On passing condensed sparks (from aluminium electrodes) of i increasing | 
intensity through hydrogen under conditions otherwise similar to those 
previously described [see Abstract 2742 (1929)] the intensity-wave-length 
curve is at first substantially unchanged, the intensity of the Balmer 
series merely increasing; but after a certain capacity has been reached the 
appearance and the curve suddenly change, due probably to the super- 
- position of the continuous atomic on the molecular spectrum, the latter 
becoming weaker. The maximum intensity of the atomic spectrum occurs 
well before the limit of the Balmer series, and is displaced more and more — 
_ towards greater wave-lengths, this being accompanied by progressive 
widening of the lines of the Balmer series (due to the Stark effect), and a 
diminution in the number of lines visible. A. Ss. 


‘181. New Red Spectra of Helium ‘and 
Takamine and T. Suga. . Inst. Phys. and Chem, Research, Tokyo, Sci. 
Papers, No, 198. pp: 131-137, July 24, 1929. In English... 
» Using a Geissler tube excited by a heavy. current,. the near infra-red 
spectra of helium and mercury have been photographed, employing the 
heating of an “infra-red sensitive’ plate hypersensitised.with ammonia. 
. and also by phosphoro-photography. The band of in 
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near infra-red is only opproxioutely: analysed, 
small to give accurate results. It is possible to;obtain a phosphoro- 
photogram of the 1-080 helium line with only four minutes’ exposure. A 
group of mercury lines in the region 0-7 4 and 1: 0 4 are obtained, as well 
as the known mercury lines, whilst the advantage of heating is emphasised 
from the fact that only an exposure of one hour is necessary. with the 
heated plate, compared with fifteen hours’ exposure when a plate atnormal 
temperature is used. T'wo oxygen lines, A0-846 and AQ-777p, appear- 
ing as impurities, are obtained with remarkable these 
be of astrophysical interest. C.F 


Helium ‘Band ‘Spectrum. Part. Imanishi. “Inst. 

Ce Phys. and Chem. Research, Tokyo, Sci. Papers, No. 190. PP. 139-149, 
July 27,1929. In English. 

New measurements of the higher of the 28 | 

: series bands in the ultra-violet have been made in the 2nd order of a 15-ft. 

concave grating. Two new bands, — and — 

have been found and are analysed. Constants are calculated for these 

bands, and a Rydberg formula is suggested which | the 

frequencies accurately. [See also Abstract 3042 (1929).] S: 


..483, Intensity Measurements. on Multiplets. of -and 
Neon Excited by Electron Impacts. Ww. Ende.  Zeits. f. Physik, 56. 
7-8. pp. 503-515, 1929. 

With a tube constructed on the lines of the Hertz tube: [see pe 

1457 (1924)] triplets of mercury and the red and green groups of neon ‘have 
been excited by bombardment with electrons of known ‘velocity. The. 
photometric method of Dorgelo [see Abstract 1360 (1925)] was used to 
_ investigate the intensity distribution. The intensity ratio of the mercury 
- triplets 28P — 28S, was 60 : 100 : 49, and from 12 to 40 volts was indepen- 
dent of the speed of the electrons. Nor was there any alteration with 
increase of current density from 0-1 to 23 mA. No simple explanation of 
the intensity ratio seems fe remy: at present, and Oey appear to be no 
regularities. J: E. 


Mean Like for the Mercury Max- 
| well. Phys. Rev. 34. pp. 199-206, July 16, 1929...) 
By using the method previously described by the writer bean Abstract 
1181 (1929)] for measuring the average life of excited ions,.a mean life of 
9 x 107-7 and 8 x 10-7 second was found for the 3114 and 2572 lines, 
respectively, of Hg IV, 6 x 10-7, 4 x 10-7 and 4 X 10-7 second for the 
3090, 3312 and 4797 lines, respectively, of Hg III. The prominent lines of 
__ Hg IL are estimated to have a mean life of the order of 10-8 second. . These 
results indicate that the greater the charge of the ion producing the line 
the longer the mean life. The formula derived for determining the mean .- 
life is discussed, and experimental results are given which agree quite satis- 
factorily with the theory developed for measuring the mean life Intensity- 
current relations of the spark lines show that they are produced as the 
result of single electron collisions, which substantiates the assumptions 
made in the above theory. It is pointed out that lines due to electrons 
jumping from the same energy level should have the same mean life 
_ regardless of the level to which the electrons may jump, The above lines 
have not been. classified, so a correlation the 
—_ and mean lives.cannot at present be made, Pee _ AUTHOR. 
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» 185, Simultaneous Ionisation and Dissociation of Oxygen and 
Intensities of the Ultra-Violet O,+ G. i 
Rev. 34: pp. 65-67, July 1; 1929. ° 

Observations by Hogness and Lunn, Smyth ant Stueckelberg, | 
: that O+ is formed from the neutral molecule by a single impact of about 
20 volts, are explained from the potential energy curves of the molecule 
and ion. ° These have been obtained from a method given by P. M. Morse, 
and from the empirical law #t4 = 3000 A. cm.~1. The intensities of the 
ultta-violet O,+ bands have been calculated from the same clirves ‘and are— 
in’ good agreement with experiment. AUTHOR. 


186, Arc Spectra in the Region A1600-2100. E.W.H. ‘Selwyn. 
pe ‘Soc., Proc. 41. pp. 392-408; Disc., 408, June, 1929. 7 
i simple method is described of photographing ordinary arc spectra 
down to about 41600, and measures are given of the spectra thus observed 
between A1600 and A2100 of thirteen elements. The measures are 
believed to be of an accuracy sufficient to make them useful as provisional 
standards of wave-length. A number of lines hitherto unobserved is 
Mg I, Be l and B1. | 


‘Second Spark Spectrum of Suiphut: B: Ingram. 
Phys. Rev.'33. pp. 907-913, June, 1929: 

With experimental data previously obtained the ietrdid of sulphur tit 
is analysed. Most of the triplet terms predicted by the Hund theory arc 
found and the strongest lines in both the visible and extreme ultra-violet 
regions are classified. The ground term 3323/2 8P, gives the ionisation 
potential as 34-9 + 0-4 volts. Complete term tables and a list of classified 
lines are given. The term $s*3p.4s3P is anomalous, having a total sépara- 
tion of 450, while the ~ doublet of the ion is 950. The interval ratio of this 
term is 10 to 1, instead of the 2 to 1 given by Landé’s rule.’ Combinations’ 
of pothens term with the ground term in the extreme ultra-violet are unusually 

{See also Abstract 171 (1020) AUTHOR. 


“188. First Spectrum of Krypton. W. F. Meggers, T. L. de 
Bruin and C..J: Humphreys: Bureaw of Standards, J. Research, 
PP. 129-162, July, 1929. 

- The older data on the first spectrum of xripotein being inadequate “ an 
analysis, discharge tubes were prepared with krypton gas of high purity 
_ and operated to emit the spectrum of neutral Kr atoms. About 200 lines 
(3302-54 to 9751-77 A.) characterising the first spectrum of krypton were 
photographed with concave grating and quartz spectrographs. From 
these spectrograms a new list of estimated intensities and measured wave-. 
lengths was obtained. Analysis of these new data led to the identification 
of the main spectral terms analogous‘ to those of the similarly constructed 
neon and argon spectra. Practically all of the KrI lines have been classi- 
fied in series of various types. From the combinations and series limits 
absolute term values are derived, and the ionisation potential of 13-940 
volts is deduced for Kr. The general features of the KrI spectrum are 
found to be'closely analogous to those of the preceding rare gases NeI and 
Al, and in excellent accord with the theoretical expectations: The pro- 
posal that the krypton line 5649-56 A. be substituted for the cadmium line 
6438-4696 A. as a primary standard of wave-length is discussed. The pro- 
posed krypton standard has relatively low — — it betaine a 
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objections’ do notapphy ‘to: the 
6870-92:A., but it cannot be recommended as a standard until it has been 


‘Resonance Spectrum Of Tellurium 

Studies the Fesonance spectrum of ellurium, vapour. “by. meéanis “of a 
giving a pee Fundamental doublets at 4358 and 


165 190: dad of Diatomic 
‘Molecules by Impacts with’ Positive Ions ‘and Excited’ Atoms. 
monoxide and nitrogen, wherein it is demonstrated that impacts occur be- 
fi'a rate’ fasion diatomic molecule Iéading ‘to ionisation and 
tidn of the latter. It is also shown that impacts of the second kind — 
ah ai excited helium and neon atoms atid neutral carbon mono de 
‘molecules, resulting in the simultaneous ionisation and excitation of the 
Jatter, are possible. Experiments are described which show the effective- 
“hess of either type of impact to be greatest when the energy difference is 
‘the Teast. ‘Two new bands in the Baldet-Johnson band system due to 
ionised carbon monoxide with edges at 4454-95, 4458-94, 4480-24, 
(4485;00;;.and 4494,30, 4498-31, 4519/89, 4524+89-are reported, and six 
mew. edges and a,new band. at A3413- -14, 3414-60; 3584-20, 3600-75; 
4116-69, 4348-08; 5856-30, 5860-37, 5900- 21, 5905: 85 in the comet-tail 
system. ,.An analysis of these two systems is given. _From. the study of 
.the intensity distribution of the negative band systems. of.carbon monoxide 
excited.in He-CO and Ne-CO mixtures, the following deductions relating. to 
the degree.of excitation of the CO-icn in the two. mixtures are made: In 
/Ne-CO. mixtures there. are many more CO-ions in the 16: 8-volt state than 
_in.the 20-volt state; but in He-CO mixtures the reverse is true. . A study 
of the intensities of the individual comet-tail bands excited in He-CO and 
. in Ne-CO mixtures under the same conditions shows. that the exciting pro- 
cesses in He-CO mixtures are more effective in exciting the higher vibra- 
tional states of the comet-tail.bands than they are in Ne-CO mixtures. 
, The, spectrum of carbon dioxide recently observed and reported by Fox, 
H..H. Ho, 


Phys: Soc., Proc. 41. pp. 361-365; Dise., 365, June 16, 1929. 7 
“Using the measurements made by Carroll of the vacuum spark spectrum 
a sayeth binations of the triad of triplet and singlet F, D, P. terms 
of the of TIIV with the deeper 8D and !D of the 
state have been found, Justification of the scheme is sought by com- 
with similarly « constituted spectra. AuTHOR. 


1992. Spectra of Cul, Cull and Mall by Means of a Vacuum 
Furnace. and J. G Black. Phys. Rev. 
pp. 35-43, July 1, 1929. 
high temperature vacuum. tungetedi furnace’ for the of the 
of elements having high boiling “All in 
VOL. 
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observed absorption lines.of' Cu im the range of the; quartz spectrograph 
obsetved:and in addition six new lines from the 3d%4s levelasfollows : 
2618-381, -81, 2961-177,:8010:840, 3194-103, | Cul bands 


were also 9 wrt ght from the furnace walls excited 
Cu state with dent emission of. $247, $274, 
5106, 5700, With the walls somewhat cooler these lines 
brought out when the vapour was exposed to intense radiation from the 
— outside. " A-Cu mixtures at 25 volts failed’ to develop the Cull spectrum. 
From Ne-Cu mixtures at 25 Volts the lines from the 3a%5s state were much 
‘stronger than those from 3494p. Theory shows that in A-Mn, Ne-Mn and 
He-Mn:mixtures:the specttumt,of; MniI; should be excited!to the extent of 
64800, 113400 138500 -«wave-numbers respectively: The, »strong 
(3d54p)7P — (3d54d)?D multiplet should: be axcited:in Ne-Mn mixtures but 
not in A-Mn, This was verified An ‘similar ‘to. 
of Russell, of the MnII spectrum is given. 4 


193, Spectral. Relations between Certain Systen 
and Sequences. Part III. Til, VII, Crill,, MnIV and FeV. 
My E, White. Phys. Rev, 33. pp. 914-924, June, 1929, . 

. The investigation is on similar lines to that for, other iso-electronic 
sequences described in Parts I and II [see Abstract 2951 (1 929)].. The new 
type of energy-level Moseley diagram takes for the present sequence a form 
almost identical with those obtained for the three ig lege sequences 

respectively. with Scl, Cal and KI. _W. Ss. Ss. 


Raman Effect. A. Dadieu id 
‘Anal Wiss. Wien, Ber. 138. a. 1. 41-61, 1929. Phys. Zeits. 30. 
‘pp. 384-391, June 16, 1929. 
“The Raman effect has been studied for certain aliphatic substances, viz., 
‘the fatty acids and their esters, whilst preliminary data are included for 

carbon tetrachloride, benzene, toluene, acetone and pentane. The study 
‘is extended to aromatic substancés and to benzene in particular, 25 organic 
‘products having been examined in all. “The respective frequencies obtained 
“are discussed with respect to molecular union. In'addition to the charac- 
teristic frequency v’ = 3050 for the CH-'band, the existence of a frequency 
~p’ = 2940, hitherto only found in aliphatic CH- bands, has been estab- 
‘fished for ‘benzene. Anti-Stokes lines have only ‘been obtained with 
halogen derivatives. ‘Undisturbed superposition of ‘Raman spectra in 
mixtures of different substances ‘hasbeen confirmed and employed for 
‘observation of dissolved substances (naphthalene i in carbon tetrachloride). 

-Frequencies characteristic of dissociation in water were not found. Influ- © 
_ence of temperature.on.intensities of Raman frequencies and on classically 


495, ‘Raman ‘Effect. A. Dadieu and K.’ ow. ¥. Kohirausch. 
Ahad. Wiss. Wien, Ber. 138. 2a. 5-6, pp. 335-351 and 419-429, 1929. 

’ Continués ‘previous work [see preceding Abstract] on Raman spectra 
of organic substances and in particular deals with benzene derivatives. 
investigated ;,andithe conclusion is.drawn that at 
least some of:the lines are to bemwegardéd as the manifestation of, the oscil- 
lations of definite parts of the irradiated molecule; with respect to each 
other. It is shown that;this division into.internal and external oscillations 


« 

the 

‘ 


of: Raman »The,intetnal: oscillations considered, are the aromatic 
C+H, the aliphatic C-H,(the C = O, and the NO, wnions: together with the 
stable benzene frequencies and: those. for .O-H..and N-H.'The external 


compounds. Daure, Comptes 


ndus, 188. pp. 1492-1494, June 3, 


_ The author. shows. that. a comparison Raman spectra can give indi- 
cations of the molecular constitution of the molecule. © For. hydrogen com- 
pounds with a single bond rays,of frequency 278-340 waves. per. 
occur, and these are the only rays for the H bonds. For more complex 
components with C bonds other rays exist. Certain organic component 

prese e double bond have a ray with a frequency 143-146 waves 


:Czapska. Comptes Rendus, 189. pp. 32-33, July 1/1929. 

‘>The three liquids were illumitiated by light from a mercury arc, and the 
Raith 1 produced’ by the different mercury lines were photographed 


and ‘tabulated ‘They are not’ identical, but the frequency differences 


Av ='1373 and Ay = 2918 occur in the case ofall three compounds, and 
certain frequency differences are common to pairs-of the compounds, Ap 
= 1180 to para and meta, and Av = 723,734 to meta and ortho. It is 
clear that the vibrations in the’molecule depend on the nature of the intra- 


ate Zeits. f. phys. Chem. 4. Abt. B. 4. pp. 299-811, July, 1929. 
In ees continuation of previous work [see Abstract 3038 (1929)] the 
tra of 15 organic and,2 inorganic compounds have been investi- 
gated. he compounds were chosen to.throw light on the question of 
chemical] structure. Tables.of results are, given for each. compound, and 
in a. résumé the constancy. of wave-length of infra-red LING 


199. Theory of the ‘Scattering’ ‘Problem. Sauter. Ann. 
Physik: 2.4. pp. 465-476, July 26, 1929. 
A discussion is given of the general problem the eothposition of 
radiation in a ‘medium which’ ‘scatters and absorbs, given ‘the incident 


_ radiation and the laws’ of absorption and ‘scattering. ‘The possibility of 


change of quality” (frequency, velocity, etc.) in the scattering process‘is 
contemplated, A complicated integro-differential equation is derived 
which must be solved for given boundary conditions. ‘Theoretically it is 
possible to obtain the solution as a convergent series, oh be A practice, certain 
intractable definite ititegrals are'encountered. _W.5. S. 


200. Incoherent Scattered Radiation Molecules. 
F, Rasetti.. Phys. Rev. 34. pp. 367-371, July 45,4929. 

_ Raman spectra excited in-diatomic gases by the line A2536 of 
have been photographed with a quartz spectrograph, . An: apparatus. for 
using gases at pressures from ten to fifteen: 
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with ‘great improvement-as compared with the atin gases at 


ticularly complete investigation has been made of the hydrogen spectrum, 
leading to an accutate determination of the constants of the molecule in 
the ‘normal electronic state. The numerical values are (in cm.74) By 
= 4162-1. For the corresponding values 

fesulted Wo, = 2830 O,:By = 1:436; 
= 1554- f a ie molecules are in 5 states, and “the Raman spect 
consist of Q-, double R-, and double P- form branches, as deduced from the 
Kramers-Heisenberg formula by the author and by Hill and’ Kemble. 
_ Nitric oxide is the only molecule so far investigated which is in a *IT state. 

_ The transition between the two terms of the doublet has been observed in 


Gale 


“Vector Coupling in and. 
Like Spectra. J.E.Mack. Phys. Rev. 34. pp. 17-34, July 1, 1929. 
‘The 5d%6s and 5d%6p configurations have been identified among the 
known: levels of Pt, and. partly: s0}in TIEV and PbY. -Observations on 
the condensed: spark discharge in thallium and lead are: recorded... 
study of the relative behaviour of the levels of the sequences Nil-GeV, 
PdI-SnV and PtI-—PbV is based on the work of Goudsmit and Uhlen- 
beck, who studied the 2p°3s and 2p°3p configurations of neon. There is. a 
gradual transition from LS to. 7j coupling with increasing atomic number 
and increasing net charge. The positions of the d®p groups for HglIII, 
TIIV and PbV agree with those calculated for 77 coupling, using the Som- 
merfeld regular doublet law. In several.of these spectra, levels of the 
- same J value cross, when relative energy is plotted against nuclear charge 

in an electronic sequence. But, in general, correlation of levels and crossing 
or not crossing, in spectral series or isoelectronic sequences, appear to be 
without meaning, since neither quantum numbers nor “nuclear pets are 
continuous variables. | | HN 


“202. Effect of Nuctear Bpint on Spectra, Hargreaves. 
Roy Soc., Proc. 124. pp. 568-591, July 1, 1929. * 

“In recent ‘work on the hyperfine structure of optical spectra an explana- 
tion’ of the structure has been found in a nuclear spin. In the present 
_ paper (mathematical), the methods of the new quantum mechanics have 
been applied to, the problem of the:motion of a single electron in a Coulom- 
bian field due to a nucleus possessing | fa quantum of spin. Each of the 
electron-spin fine-structure. levels splits into. and the method gives 
wrong results for the S levels, but empirical equations are constructed and 
a new quantum number assigned and a magnetic quantum number fixed, 


The separation of the -electron-spin, fine-structure levels differs. from” 


Jackson's estimation by a numerical factor which, in the case of the. P 


is 8/9. [See also Abstract 837 (1929).]) 
3, Integrating Microphotometer for X-Ray. Crystal Reflec- 


"Part Il. W.T. Astbury. Journ. Sci. 6. 192- 
196, Jane, and pp 209-218, 

A more detailed description than given previously mt iAbstiaee 27 25 
(1929)} of the photometer table and its accessories; and of the technique 


of preparing the carbon tissues for ‘use with the aaa Several “wad 
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204. Spinning. ‘Target X-Ray Generator. Mutter, oNa 
124. 128,\ July 27; 1929.5" 

higher energy densities po h have nires 
a more radical 1 ving jhe heat, 661 
simple way of, doing is to the focus on the 


_ Specific heat of the antikathode material, & the thermal conductivity,,p the 
density, § the radius of the focus in cm., and the velocity of the target at 
the focus, This equation holds only . if the. expression. under. the. square 
root is large compared with unity. The use of the rotating disc prevents 
excessive local heating, but it is still necessary, to remove. the heat from 
_ the kathode as a whole, and this can be done by a water-cooling system, 
An experimental X-ray. plant, embodying these 
built in the Davy-Faraday. Jaboratory. 


205. Absolute Measurements of 
‘Ann, a. Physik, 2.1. dp. ‘94122, 1929) 

“The intensity of the filtered radiation ‘of.a glow ‘kathode tube’ with 
> copper aiiode was measured by means of an electrically’ calibrated thermo- | 
element and compared with the ionisation which this radiation produced — 
is. the gases hydrogen, nitrogen (40-8), oxygen’ (34-4), ‘argon (29! 6) ‘and 

air (36-4). The pressure in theionisation’ chamber-was (H’exéeptdd) so 
high that the likewise measured unabsorbed portion is a‘correction magni- | 
tude. For argon the measurements were further carried out with the 
radiation of a molybdenum anode. «For: 0-714 A, the result is volts 
per pair of ions. For 


206, Unusual Reflecting of a Pair of Calcite Crystals. 
B, Davis and H. Purks. Phys. Rev. 34. pp. 181-184, July 15,1929. 
Two split. calcite crystals were mounted on a double X-ray s tro- 
eter in parallel position. Coefficient Of reflection, nine réflectio 
and width of rocking curvé were measured at first and second orders’ for 
three wave-lengths. The width of the rocking curves is less than to be 
expected from Darwin’s equation using previously determined values for 
the structure factor: These crystals are especially valuable for use on the 
duo-double ‘erystal spectrometer when high dispersion is desired. E, 


207. Refraction of X-Rays: in. Liquids and Solutions. A 
Prins. Zeits. f. Physik, 66. 9-10. pp. 617-648, 1929: a 

cases: -In some cases it appears that the arrangement of the molécules is 
entirely a matter. of geometrical probability; in others we must ‘consider 
the inter-molecular forces, Especially, a: strong dispersion; short of: the 
maximum, is related to a tendency. to association of the'molecules. In solu- 
tions, especially in ion-solutions, the influence: of Goulomb’s law upon the 
refraction was investigated; the results agree well, at least qualitatively, — 


with experiment. Photographic apparatus requiring'only short: exposures 


are described. ._ The paper comprises: (1) theotetical,:introduction and pre- 
liminaries, monatomic: inter-molecular! forces, 
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cules; ion‘solutions; (2) expétindental, apparatus arid 
remarks, spherical” molecules, ‘‘ dumb-bell-shaped  far- 
molecules, organic inolecules, 'ion-solutions. 


“208, Experiméntal Investigation of the’ Polarisation 
be Réritgen Radiation Emitted by a Lilienfeld Réntgen’ Tube. 
H. Seemann, Zeits. f. Physik, 55. 5-6. pp. 371-378, 1929; 
the focus of a Lilienfeld tibe emits ‘alniost completely itnealty 
_ polarised: blue light characterised by a continuous.spectrum, no polarisa- 

tion was detected in the Réntgen radiation coreg from the 


209, Continuous X-Ray Spectruny. Pays: ‘Rev. a 


bp. 167-175, July 15, 1929. 
This paper is entirely and undeér the that the 
target of an X-ray tube is a plane mirror which’ completely reflects the 
electron waves, the characteristics of the continuous X-ray ‘spectrum ate 
deduced from wave-mechanics principles. Various deductions are ma 
and it is fourid the intensity has a maximum in the azimuth of the tidlécity 
of the incident electron, the normal to the target being the polar axis. For 
very small velocities,the radiation is linearly. polarised parallel to. the 
normal of the target, but for higher. velocities, whilst the radiation is plane | 
polarised, the polarisation cannot. be so simply described. The theory 
accounts for many of, the characteristics of, the continuous X-ray spectrum. 
Where discrepancies . occur the. schematic,.model, the 
theory is the cause of variation, 
210. X-Ray Spectra of Gases. Bjorkeson. Physik, 
55. 6-6. pp. 327-337, 1929.00 
Keray spectra of gases: ere the. of 

oulés and electronic rays. Potassium vapour gave the..Ka line, From 
experiments with sulphur in an improved apparatus five lines were: photo- 
graphed and measured. Using copper sulphide as an antikathode, three 
of these lines were obtained. Although they were much more intense than | 
the Cofresponding liités ‘from. sulphur’ ‘no tracey was found of the 
two other sulphur vapour lines, J. w 


211. Evidence for Filling of Electron, Levels from the Relative 
Intensity of X-Ray Spectrum Lines. 8. K. Allison. Phys. Rev. 34. 
pp. 7-16, July 1, 1929. 

According to the accepted. ‘theory ‘of the periodic system electrons 
first enter the 5s orbits at 57 La; only one electron remaining in these 
orbits until 72 Hf, whence the orbits fill up to 10 Slee onk at i Au, The 
LB, line is double, representing the transitions 5,9, 5g —> 299. In a previous 
_ paper. [see Abstract 2735 (1928)} the author found that this:line was much 
more intense (about'37 times for Lf, alone). in the uranium than in’the © 
tungsten L series. This paper reports intensity measurements involving this 
line in 76 Os, 77 Ir, 78 Pt; 79 Au, 81-Tl, 82 Pb;'83 Bi: Ittis shown that 
- experimental difficulties due to deposition of tungsten on the targets 
from the filaments may be avoided by keeping high vacua in the tubes: 
_ A curve showing the: intensity ratio as a function of the:.atomic 
number rises with increasing atomic number and takes: an upward jump 
between.78 Pt and 79 Au. ‘This indicates that the first element in which 
10 electrons: occupy the 6, orbits in an approximatély undisturbed con- 
dition in the solid state is 79 Au. | The curve is similar to one obtained 
in'the region about 46 Pd for the lines Ly, by: 
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Efféct of Chemical ‘Combination on Absorption of | 8 
‘at: ‘Wave-Lengths on Side’ of) the K+Discontinuity. L. 

‘The différerice' inthe absorption of' X-rays ‘by iodine in’ 
compared 0’ that’ of' iodine in ‘the chémically combined! staté° was 
investigated: for wavelength bands:on eacltiside of the, K-absorption hmit 
of this’ «method ‘used. was ‘the double ionisation chamber 
method,: ‘with the: X-ray bands obtained by. voltage, control, and, filters. 
The results indicate that: on the long: wave-length side of the K»limit the 
absorption coefficient of the chemically free;iodine! atom .is,about 
greater than.that:of the combined atom, while.on the,short wave-length 
side of the. K. limit the reverse is indicatedj difference ‘of. about 
0: Silver -was)also, investigated, -but: from .the measurements 
obtained the:absorption coefficient of the chemically; free silver atom, as 
reduced from AgCl’ by: sunlight; seems.to be greater, than that of the 
combined silver atom in the: for: bands 
on:each' side of the: KK limit\ of. silver: AUTHOR, 


243, Multiple Absorption and K: Absorption ‘Edges 
in the X-Ray Region. ‘BEB. Ray. “Zeiis. 65. 20 pp 
126, 1929. bts 
onvEhe: absorption. whieh; -lie:'on ithe }short 
‘wave-length ‘side. of -Kossel’s fine istructure: limit is explained: by assuming 
one quantum of: incident radiation capable of being absorbed. by: two 
electrons. in\the:atom,.so, that a:double change in electron, arrangement 
occurs: (e.gi;: one: ‘electron..removed from: the. K).shelli to. :the -periphery, 
another: from the:M:shell to the’ periphery).:, Computations are,made for 

the secondary. K-absorption edges of calcium, potassium and chlorine, and 

comparison |with Lindsay ‘and; van Dyke’s: observations, shows 
closeagreement between theory and experiment. suggestion is: made 
that the observed absence of fine structure to the absorption edges, in the 
case of pure metals,is due to the fact that the effect, 
in the:metal,:and the opticalorbits do not exist... /.W; 


“294. Resolution of ‘the Line Lf, into its Diagram Ciclighhduns | 
anh the Relative Widths of Some X-Ray Spectrum: vexongel Si K. 
Phys. Reo. 34: PP. 176~180;' July 15,1929. 

The’ Lf, line should, or atomic constitution 
‘consists of ‘transitions ‘from the levels Niy. “The present 
experiments ‘were’ made witha ‘double spectrometer: with’ this line for 
iridium, thallium and tiranitum: For the first, resolution could’ ‘not’ be 
obtained owing to the great'width of the line. For thallium a better, but 
not complete, resolution was obtained. For uranium complete epee 

5-6. pp. 402-404, 1920: 
<The author, ‘usingia' high: aia’ ‘an’ 
with ‘higher Re ¢ontent; lias been able ‘to ‘measure the wave-lengths of 
several’ more lines ‘in the: M-series. ‘The tesults'are: tabulated." also 

"216. Use of O ptical ‘Analysis the Region 
24. Seemann and K. _Schotzky. ‘Zeits. ‘Physik, 55. 
252-272,'1929." 
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increase in the hardness of the Xrays and the number, of.lines per mm. 


of the grating; Spectra were, obtained: only..with a,coarse grating of 
142 lines per mm. and X-rays of 2- -3.A. . It is suggested that, the’fraction 


of radiation passing through the grating without refraction increases with 


pegs: hardness of the X-rays and fineness of the grating... . F. j. W- 


217, Diffraction ‘of X-Rays by a ‘Two~- Dimensional 
‘W. Linnik, Zits. Physik, 55. 7-8. pp: 502-506)1929: 
- Experiments were’ made in which crystals were. split up:into very 
thin sheets, which were not shifted in position with regard to one: another, 
the lattice lines in all the layers having the same direction. The;space 
lattice is in this way broken up, and if the number of'layers is not too 
large a Laue diagram is obtained, when a narrow X-ray’beam is sent 
through the sheets on to a photographic plate, which is quite different 
from that obtained with a thick plate of the crystal, and is that of a two- 
dimensional lattice. Mica can be split up in a suitable manner by heating 
to red heat; this makes the plate opaque to light. The lattice consists of 
equilateral triangles, with the sides equal to 6-17'A, according to Mauguin; 
the author obtains the value 6:2.A. In reflected rays the effect is by no 
means clear. . Experiments have also. been made with.plates: of gypsum, 
rock-ealt, and Iceland spar. 

218. Diffraction of X-Rays in Benzene; ‘Cyclohexane 
and Certain of their Derivatives. <G ‘Revy! 
Pp. 889-899, June, 1920. 

mesityterin, ethyl benzene and isopropyl ‘benzene; ‘cyclohexane, methyl- 


cyclohexane, o-, m- and p-dimethyl cyclohexane; ‘phenol, ‘aniline; cyclo- 


hexanol and cyclohexanone: 2-hydroxy-1, 3-dimethyl benzene, ‘2-hydroxy- 
1, 4-dimethyl benzene, 4-hydroxy-1, 2-dimethyl benzene, and 4-hydroxy- 
1, 3-dimethyl benzene; 0-, m- and p-toluidine, and o-, m- and -cresyl 
methyl ether, have been examined. The results show that the benzerie 
and cyclohexane rings are distinctly flat in that they have’ a thickness 
of 4-70 A.U. and 5-10 A.U. respectively. They have areas'of 31-4(A.U.)? 
and 35-2(A.U.)*: respectively, and appear to. maintain.the same general 
shape in substituted compounds, The thickness of the rings depends 
upon the relative positions of the substituents, and appears to be least in 


-para-derivatives. The six hydroxy derivatives gave rise to.a characteristic 
diffraction peak which is supposed to be due to the existence of double 
molecules formed by the juxtaposition of two hydroxyl groups. Ten of, the. 


compounds studied gave also. a third diffraction peak which is dependent 


_ F..J, W. 


D. P. Mitchell, Phys. Rev,.33. pp: 871-878,,fune, 1929. 
This is a report of the detailed investigation which followed the dis- 


covery, of “‘ fine structure in scattered. X-rays.” reported in, April 1928. 


Molybdenum, Ka, X-rays were .scattered at about. 90°); by, graphite, 
aluminium, and. lium, . Lines from. graphite were. shifted. 0;0013, 
0:0023 and 0-0113 A, to the long wave-length side of; MoKa,...From 
aluminium. the shifts were 0- 0023,.0:0055. and-0: 069, A. to,the Jong. ‘wave 
side of, MoKa,... From, beryllium the.shifts were..0: 0048 A. to the, long - 
wave-length side and 0-00065 A. to the short wave-length side of MoKo,, 


Graphite shifts for of 42" and 147° were. the same as 


> 
x 
% 


for 90°. This and all curve widths establish the fact that the ‘scattering 
were with kinetic energy, Hence the energy relation 
vt e critical potentials are obtai 

ay 279" for 67 188 and 1850 volts, for mini 
"220. Fine Structure in the ‘Effect. ‘Davis and H 
-urks. Phys, Rev. 34.pp.1-5, July 1, 1929. 
The scattered radiation from graphite and beryllium. was studied, usin 

a special, X-ray, tube. with. the scattering substance. very, near the target 


and so Flies that. the scattering angle. was large. For carbon with | | 


scattering angle 155° the displacements from. the strong. MoKa line were 
0:0421, 0-0012, 0:0109 A. The displacement, is less than, to 
be expected from the formula. For beryllium scattering at 163°, nes 
were found at 0-0446 A. from the main MoK line and at 0-0051 A. on 

long-wave ‘side,;;: The latter displacement.is near:to that to -be expected 
from. the BeKa level. :Also another line at:0<0009 short-wave 


A discussion of the possible mechanism is.given.., J. E. 


52217 Compton Scattering and the New Statistics. 
racekhar. Roy, Proc) 126.pp; 231-237, Aug.'1,'1929." 

The characteristics ofthe radiation scattered when mono- 
‘X-rays’is' incident conductor, are considered. The valency 
électrons'‘in the conductor are assumed to have a velocity ‘distribution 
given by’ ‘the Fermi-Dirac statistics, and Compton's’ scattering law ‘is 
applied to each elementary scattering act.’ The intensity distribution of 
the. scattered radiation as a function of frequency, is evaluated:’ “It 
appears that the intensity falls off parabolically from its maximum value 
(which occurs at the place. where’ the Compton’»telation A’ — A 
= h(1 — cos 0’ ime is satisfied). This result contrasts with the exponen- 
tial falling off in intensity given by a. Maxwellian . ibution of the 
electron velocities. A further result is that the Cone scattered 
radiation is not influenced by temperature or magnetic fields... W.S.S. 
~ 222: Dependence of Wave-Length of the Coefficient of Scattered 
Radiation by an. Integrating Method. of. ADT 
Zeits..f. Physik, 57. 9-10. pp. 669-691, 1929., 

The scattered radiation ccefficients with respect to, the. 
X-rays for hydrogen, paraffin, carbon, sodium, magnesium, aluminium | 
and sulphur have been determined by an integrating method in which 
the radiator is installed at the middle point of an ionisation chamber 
formed of two concentric spheres, To eliminate absorption of scattered 
radiatio tior n by the scattering body itself, bodies of different thicknesses are 
used. The experimental results have been calculated. by Glocker’s So sae 
223. Emission of ‘Soft X-Rays. U. Nakaya.. Roy. 
124. pp. 616-641, July 1, 1929. 

Un All the experiments carried out in’ this vestigation owed that the 
gg of adsorbed gas molecules on the photoelectric plate: and target — 
portant role i in the and excitation of soft X-radiation. 


4» to be taken as surface phenomena. As for the absorption of these rays, 
the e | 
of pho 
| | 
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 C.Moller. Zeits. f. Physik, 65. 7-8. pp. 451-466, 1929. 
It 1S pointy ut how the calculations of Gamow and Kudar for. the 
e are to be cattied through with ‘of th 
relativity theory. It turns out that Ditac’s relativity theory of the singte- : 
body problem for a-particles actually yields the same’ results as the 
Klein-Gordon theory. ‘The relation between the decay constant ‘and ‘the 
| energy ‘of the expelled particles: experiences a small correction which’ is 
reatest peculiarly for small velocities of the particles. If'the veloc 
of light is assumed to be infinite, then the results of Schrédinger’s theory 3 
obtained. Thus, thete appears. an error in the earlier calculations. J. 


‘Wave Mechanics Derivation: of the Radioactive. Disinte- 
gration Constants, ‘T.Sexl. Physik, 56..1-2. pp. 62-71); 1929. 
_ | ‘The author ‘completes the discussion outlined in a previous» paper 
(doe uAibatract 2614. (1929)}.-> In-the ‘final calculations;the; values jof the 
disintegration constant and expelled a-particle velocity for. the emanations 
in the three radioactive families are used: ;determine. the, respective 
% distances. Assuming these values, the experimentally determined 
a-+particle expulsion, velocities. for the other elements.in the families. are- 
employed: to: deduce: the: corresponding disintegration constants, Good 


$ 


* 


Radioactive a-Particle Emission. Sexl. Zeits. Physik, 56. 
12. pp. T2-93, 1929. 

investigation of the solutions’ of the differential equation 


0; and “their asymptotic expansions, This. ‘equation 


also i in in the of the of Poiseuille’s 


227. Action of on Solid: 
K. Akad. Amsterdam, Proc. 32. 6. pp. 759-769, 1929. __ . 
thin layer of pure/paraffin was exposed:to a-ays from: polonium. 
Some of the effects observed are explained ‘by: the author as perhaps due 
to: ionisation produced: by the. ‘the Further 
are to be carried out, aug Lex 


228. Penetration of ‘into’ a ‘One- 

Nucleus. R. H. Fowler and A. i. Wilson, _ Roy. Soc, Proc, 
‘124. pp. 493-501, July 1,1929. 

‘The authors exactly for a ‘Simplified the. ‘problem of 


a-particle disintegration (determination of the gomplex characteristics of 
VOL, XXXIII.—a.— 1930, 
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| “with the: proper ‘boundary conditions), ‘They. then 
proceed'to discuss the converse problem of the penetration of an/a-particle 
into the ‘nucleus from without—a’ problem ‘which is the basis:of Gamow’s | 
theory of artificial disintegration. They find ‘that the problem formally 
depends very much ‘on whether ‘the energy of the incident a-particle.is:or 


is not equal to the ¥eal part of ’a characteristic of the nucleus bombarded. _ 


They show that this type of penetration features characteristic of a 
résonanice effect, as one should expect, 


(229. Capture of, Electrons by Swiftly Moving a-Particles,. B. 
Davis and.A..H. Barnes.,: Phys. Rev. 34, 152-156, July 1, 1929.. 

A stream of electrons was superposed on a beam.of. a-particles moving 
in the same direction, The a-particle beam was subjected to.a. magnetic 
field which deflected the particles, those which had captured an electron — 
being deflected. less. than thase which had not, The scintillation method 
was used-to count them, using various velocities for the electrons, both 
greater and less than that of the a-particles, Captures take place only, 
with. definite electron velocities. which are related to velocities in the Bohr 
orbits of ionised: helium as follows:.if is the velocity cf the a- 
and v:is the velccity, of, the electron in one.of the Bohr orbits, there will 
be two-values:w and w’ of the velocity of the electron stream at which 
capture takes. place, such. that v= — When the 
number of captures, is plotted as a function of the voltage. impressed, on 
the. electron stream a series: of maxima is..obtained on each side of the 
equivalent. volt-velocity, of. the arparticles, and. ‘correspond the 
onersy levels of ionised helium, H. N.A. 

230: Measurement of Strong by the 
of the Charge of the Emitted a-Particles. G. 
Akad. Wiss. Wien, Ber. 188. 2a: 3-4. pp. 117-123, 1929. 
‘> From the measurement of the charge of a known number of sn piehislen 
from polonium prepaiations. the magnitude of their activity was deter- 
mined. By this means was intended, and already in some cases has 
been carried: out, the measurement of specially strong preparations 
(between: 10,000 and 20,000 e.s. units current equivalent) with which the 
ionisation’ Measurement, on account of the not even approximately 
attained saturation, has not the same reliability as with weaker prepara- 
tions: The measurements: made up to the present, which could be 
extended over only a small, number of preparations (on account of the . 
infrequent. occurrence of very strong preparations), seem to give no 
systematic distin¢tion between charge and inisation: meastrement, if no 
disturbances. occur. J- ys: 


231. High-Velocity Limits of Continuous B-Ray Spectra. J. A. 3 
Chalmers. Cambridge Phil. Soc., Proc. 25. pp. 331-339, July, 1929. 
: A method of: obtaining approximately the high-velocity limits of con- 

ietinns B-ray, spectra. by electroscope measurements is described. The 
B-ray. bodies of thorium actiye deposit were examined. by the method. 
The absence of. thorium. C.y-rays was, confirmed, and its implications are 
discussed. 
+232. Nature of Coamic Rays. P. Auger D. ‘Skobelz3 
Rendus, 189: 65-57, July 

‘The suggestion put forward by: Bothe arid’ that: cosmic 
rays are in reality not of y-ray type but rather high-speed B-rays is shown 
to be inconsistent with the results of certain 
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ments, . These show the immediate cause of the ionisation produced to 


be high-speed f-rays, but the frequent occurrence (4 times out of 27 


“ fruitful '’ expansions) of several high-speed B-ray tracks in. ome expansion, — 


the tracks being near together and with almost the same directions, makes 
italmost certain that they arise in common from a ray of another character. 
Assuming the cosmic rays to be of y-ray type and the high-speed B-rays 


to be Compton electrons produced by Compton scattering of the primary | 


cosmic ray, the observed results are easily explained. = ..=~=—-—-~W..S.S, 


” 233. Modification of Collagen under the Action of ‘the Radia- 
tions from Radioactive Bodies. J. Loiseleur.’ Comptes Rendus, 188. 
1570-1572, June 10,1929. 

A description of the results of experiments caved’ out on gelatin 
(ordinary gelatin or isoelectric, concentration 2 to 4 per thousand) or 
collagen prepared as by Nageotte. Radium or radon in a glass ttibe 
and with various filters was lowered into the solutions, and after a time 
the effect disclosed by a determination of the gold index or by observa- 
tions of flocculation. Action on gelatin: Gelatin after an exposure of 
several days to 100 mg. of radium shows an increase of the gold index. 
This implies a diminution in the protective power of the colloid. Radon 
shows a similar action proportional to the amount of radon. Floccula- 
_ tion: A capillary tube containing 6-8 millicuries is surrounded after an 
_ hour or two with flocculent precipitates, The flocculation is observed if 
the medium is between acidity and the isoelectric point. The action ‘is 
the more marked the purer the gelatin: The addition of mineral salts 
(KCL, CaCl,) favours the precipitation. Similar results are obtained with 
collagen. ‘The actions are not observed: if the: radium is» surrounded 
with 0:15 mm. Pt or:0+15 mm. steel. The action is; therefore, due to 
_B-rays. The effect of 4 rise of temperature from 0° to 37° is small. The 
action of heavy metals is very interesting, since, on adding acetate of 
lead (;,5y), the precipitates group themselves in a regular cone about 


the source of radiation and are coloured black by the metallic lead reduced © 
by the radiation and absorbed by the flocculent mass. The action of gold | 


chloride is very remarkable and shows flocculation in a few hours. A 
tube of + millicuries placed in a solution of. collagen diluted to 3, and 
having y5$99 of AuCl, is surrounded two hours later by a violet layer of 


flocculated collagen and coloured by the reduced gold. Thus, heavy 


metals the collagen tp the 43 


. 234. Chemical Action of Penetrating Radium Rays. A. Kailan. 
Akad. Wiss. Wien, Ber. 138. 2a. 5-6. pp. 447-458, 1929. | 

. The effects of the penetrating rays of radium on acetyl and benzoyl 
chloride were ‘investigated. ‘Acetyl chloride was exposed to the ‘Tays 


from 0:11 gm. of radium passed through 1 mm. of glass for 2000 ours. 


The conductivity increased tenfold, but the density remained unchanged. 
Benzoyl chloride exposed to the radiations for three times as long as 
the acetyl chloride became yellow, and showed a somewhat lower density 

and a thirty-fold conductivity. Benzoic acid was obtained asa 
of the reaction. F. J. B. 


235. Sublimation of Radium B Radium re Relation to 


the Nature of the Support. L. Walchshofer.. Akad, Wiss. Wien, Ber. 


138. 2a. 5-6. pp. 363-388, 1929, 


“The temperatures at which diferent proportions of RaB and RaC 
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‘were driven off were investigated, using as supports ‘gold:copper and : 
gold-silver alloys, silver, copper; carbon, invar steel and mica. The 
sublimation curves of, the active from the alloys show 


a remarkable. with. the. solidification curves of each ‘set 
alloys. The effects of oxidation of the support are considered, also. the 


sort 


of Radioactive on Solid Suxtdces. 
G! H. Henderson: Cambridge Phil. (25. 
1929. 

“al the was formed « on a 
copper disc at the temperature. of liquid air indicated that the. emanation” 
atoms only remain adsorbed on the surface a short time and again fly off. 


by 


237 ‘Dependence of on ‘Degree of of 
Pletinuen Foil. .S, Matthes. Ann, d Physih, 2. 6. 031-645, 
Ave. 26, 1929... 

An expetimental arrangement. is described measuring the Mactzon 
emission produced by bombarding platinum foil. with a-particles (8-ray 
emission), atrangements being made for outgassing the foil in situ by means 
of a heating current. The emission of a fresh foil depends on its previous 
history; on first glowing out, the d-ray emission increases, but on further 
glowing. to higher temperatures, a decrease to ‘a steatly Value (below the 
initial value) is observed. Admission of gas to the appatatis Jeads, ‘on 
subsequent exhaustion and measurement, to a repetition of this cycle 
of changes in the emission. Air and hydrogen act similarly i in this respect. 
The results serve as contributory evidence to the view that the electron 
emission (§-radiation) is due principally to gas in between the metal 
atoms, the form and arrangement of the latter a little 


‘the characteristics of the emission. Ss. Ss. 


238. Use of Valve Electrometer for on Proton: Rays 
B.A: W. Schmidt and G. Stetter; Akad. Wiss. Wien, Ber: 138. 2a. 


‘PP. 271-287, 1929... Zeits. f. Physik, 55. 7+8. pp. 467-482, 1929. 


~The possibility of the application of the valve electrometer febe 
Abstracts 2209 and 3085 (1929)] to the analysis of mixtures of corpuscular 
rays is considered, and as an example a research with a-rays from ThC 
is discussed, With the object of extending the application to -proton 
rays an was made of the specific, ionisation by natural 
H-particles.in bundles of rays of approximately uniform velocity which — 
were obtained. by liberation with a-rays from a polonium preparation. 
The measurements carried out >with, H-ray bundles of different velocities 


| - and under various angles gave a proportion of 1 : 4 between the ionisation 


by.H- and _ a-rays....The results, registered with the. valve electrometer 
with natural H-rays, very. much excel those yielded by the collision theory. 
Comparing the numbers obtained from H-rays with the valve electrometer 
and’ by scintillation ‘obsérvation, the ts for: ‘the 
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939. Flow when the is’ Newton's 
J.H. Awbery. Phil. Mag. 7. pp: 1143-1183, June, 1929.) 

The general ‘problem of a body from which the heat loss at oné or 
more surfaces is proportional to the excess temperature at the point, 
over that of the air, is considered, with reference to those cases where the 
final steady state is not one of uniform) temperature... illustrative 
cases are worked out: (1) the case of a cable buried in -the:ground; (2) the 
case of a conducting girder projecting into a layer of insulation. J. 


240. Influence of Boundary Layer on Temperature ‘Fields. 
Schmekel. Zeits. angew. ‘Math.’ ‘und Mechanik, PP: 
April, 1929. 
A continuation of previous the same a 
different standpoint [see Abstract 1657 (1928)]. -The'experimental results. 
of Soennecken and Stender upon the cooling of a tube in a stream of 
fluid, and conversely the free cooling; etc., ‘are shown to exhibit differences 
in accordance with the theory of Prandtl’ The mode of movement of 
the fluid is discussed, and as a particular case the periodic disturbances 
are investigated for a flat smooth plane wall. Finally, for large move- 
ments the criterion for the size of ‘the Reynolds coefficient is deduced, ‘as 
well as a ‘of in a by own heat. 
B. 


241. ‘Measurement of the Effective of ‘Screens | 
‘Used in Pyrometry. Comptes Rendus, 189. pp, 30-32, 
July 1, 1929, 

The effective wave-length Ariz, _is. the wave-length for. ‘which the 
ratio Z of the spectral brightnesses. of two black bodies, at temperatures 
he and i ae is equal to z, the ratio of the total fluxes which they send 
through the screen. Z is studied by means of a special spectropyrometer, 
using an ordinary disappearing filament and a monochromatic glass. 
The total flux is studied with a precision pyrometer, with disappearing 
filament, the screen of which is replaced by the screen w, is ‘being 
studied. A rotating sector is employed to obtain about-hie same bright- 
ness, when the source with high colour temperature T, is observed as was 
obtained with the source having colour température T,. In this way 
good values of the effective — can be obtained: when T, and T, 
are: sufficiently far apart. A. 


mentenk. 49. pp. 305-306, June, 1929. 

In order to avoid errors due to the differences oe the ethaietaoke 
coefficients of the metals used as thermometers and as comparison resist- 
ances, the recommendation is made that the comparison resistance (with 
small temperature ceofficient) and the thermometer resistance (with large 
temperature coefficient) should in common, as far‘as ore on a’ joint 
support, be both exposed ‘to the measured temperature. J. S. 


"243, Thermostat Constant to One-Thousandth of a Degree 
Centigrade. F. R. Winton. Journ. Sci. I nstruments, 6. pp. 214-217, 
July, 1929. 
A toluene-mercury thermo-regulator, with variable resistance contact 
in the grid circuit of a thermionic valve, the 
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“passes thtough a jheating coil in the, bath, A change of. bath temperature 
amounting to. fey change,in, the 

Cis- and ‘Trans-Ethylénic, Saturated and Acetylénic ‘Acids. 
urguel,: Gompies Raudus, 188, pp) 1494-1496, June 3,.1 
table, and. graphically, the boiling ,points;of, the; cite 
are shown. The ethylenic.acids fall into two series, one containing those 
arising from. catalytic action and the. other those from isomerisation by 
iodine, . The saturated acids link up with the former and the acetylenic 
acids with, the latter. As:the boiling, point depends on. molecular weight 
‘and: structure, this confirms.. the tetrahedric scheme, A.comparison of 
the .refractive indices, molecular refractions, densities, . and increase, of 
molecular refraction in pairs, shows that all, the: physical. COR 
smaller for equal molecular weights for the cis-acids. _ 


245. Liquid Mixtures of Tellurtum and Sodium 
Part I. Specific Resistance as a’Function of Composition and Tem- 
perature, C,A. Kraus and J. Phys. Chem. 33. 984- 
099, July, 1929. 

The equilibrium diagram for’ melting! of tellurium and 
sodium telluride was determined.'''The two comiponents were found to © 
be completely miscible’in the liquid phase. Sodium and tellurium were 
found to form two compounds Na,Te, and Na,Teg in addition to the 
normal telluride. Na,Te, has a transition point with the normal telluride 
at 365°C. and Na,Te, has a congruent melting point at 436°C. Eutectics 
were formed between. NajTe, and Na,Te,, and between Na,Te, and tellu- 
rium. The results of en method were ——e with those 


246. Under- Cooled Melts. H, Pollatschek. f. phys. chee. 
142, Abi. A. 4. pp. 289-300, July, 1929, 

A. ‘method for the determination of the ehipitilbanes at the solid- 
liquid boundary during the crystallisation of under-cooled fused substances. 
Contrary to the conclusions of G. Tammanns, the fusion-temperature of 


247. ‘Lowering ‘of Freezing Point of Solutions Containing Two 
Electrolytes. R.Wesoe. Phys, Zeits. 30. pp. 412-419; July 1, 1929. 
se By aid of Debye and Hickel’s theory of strong electrolytes the values 
of; 1+ fy (where fy is the,osmotic coefficient), as deduced from freezing- 
point lowering observations, compared. with..the. theoretical, “values 
(detailed calculations are given) for, solutions; of, various concentrations” an 
for all possible mixtures of. the salts magnesium sulphate, calcium nitrate 
and potassium sulphate and nitrate, and in: the case of the two last also 
for mixtures in the ratios 1,:4,.1: 2, 2; 1 and:4:1. Concentration is 
deduced from: conductivity - measurements, and. temperatures are. deter- 
mined: by: a constantan-copper couple. The results, the for 
solutions. Numerous tables.and curves are given... Aid. 


' 248. Volume Changes of Glasses over the Softening ‘Range. 
Tammanaand W. Jellinghays..Ann, d. 464-284, 
tue glasses ‘selentnm, salicia, and have been studied. 
7 ghd is shown from the determination of the influence of pressure and tem- 
“VOL, XXXIII.—A A.— 1930. 


; 
vg 
4 
| 
| 


‘perature on volume that over the range: tale 
‘temperatiites intersect at pressures below 1000  kg./cm.*. Therefore; at 
: high pressures the volume at constant pressure first. decreases’ with 
increasing temperature and then increases; that is, the, at 
high pressures show over the softening range weak minima. F. J. W. 


249, Specific Heat and Heat of Fusion of Calcium and sadgubanai. 

‘E. Zalesinski and R. Zulinski. Acad. Polonaise Sci. et Letives; ‘Bul. 
9-10a. pp. 479-505, Nov. —Dec., 1928. In German. 

After a review of previous literature anda the 
therein recorded, the authors give details of their’ method to obtain the 
- mean specific heat of calcium in the range 150° to its melting point, 810°. 
_ Magnesium was treated in like manner, and in both cases the heat of 
fusion was determined ‘both by calorimetric methods and by observation 
of the time of crystallisation. ‘The Tesults are set Gat in 
table: 


cal./g. 
20-804. 0-1610 | 6:45 
22-785 021724. | 6-91 
22-802 | 01724. | 6-91 
|| 810-930 | 0-2670 | 10-70 
{ 22-625 0-2823 | 6-86 | Calorimetric, 


‘Full are. given, a. detailed deacription of | pro- 
cedure. The method is vindicated to, Ph, Sn, 
and other metals. S.G. 


250. Proof of of Ordos inte: 
by Specific Heat Measurements. A. Eucken and K. Hiller. — 
phys. Chem. 4. Abt. B, 1-2. pp. 142-157, June, 1929.00 
~~ In ordinary hydrogen the modifications occur in the ratio Li: 3, but 
_ the present authors show that at low temperatures and high pressures 
- inter-transformation takes place in the course of a few days. Detailed 
experiments are described showing the course of this transformation by 
‘means of exact measurements of molecular heats, and a curve is included 
showing the of the constant upon the 


°° 251. Specific of i ease and 
Gaseous States. K. Clusius and K. Hiliher . Zeits. f. phys. Chem. 4. 
Abt. B. 1-2. pp. 158-168, June, 1920. 
_ A relatively simple installation is described for preparing para-hydrogen 
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in large quantities and under pressure. The: snividiad liquid and 
solid para-hydrogen, and also the heats of fusion, have been evaluated, 
and within the limits of experimental error these quantities are in agree- 
ment with those of ordinary hydrogen: The specific heat of para-hydrogen 
exceeds at 115° K: the classical value for the diatomic rotator as demanded 


‘by the new quantum Sai and has now been determined up to the 


252. Reversible: Inter: of the!’ Two. .Hydrogen 
Modifications: H. Senftleben. Zits. fe ‘phys: ‘Chem: 
PP- 169-173, June, 1929. | 

simple means, enables the reversible intertransformation of 


Toth species of molecular hydrogen to be made visible to large audiences. 


H. H. Ho: 


* 963. Specific Heats of Mineral Oils by a ‘New Method. 
L. M. Henderson, S. W. Ferris and J. M. Mclivain, Indust. and 
Engin. Chem. 1. pp. 148-151, July 15,1929. : 
"This method consists essentially in measuring the electrical energy : 
necessary to raise the temperature of a given weight of oil a definite — 
number of degrees in a definite period of time under carefully controlled 
conditions. The procedure is repeated after a large part of the oil is 
withdrawn and the brass stirring paddle is replaced by a brass barrel of 


the’ same weight, the liquid level being kept constant. These conditions 
correspond: with the following simultaneous equations; ix whick ‘the 


terms involving the heat capacity of the calorimeter and heat loss cancel. — 
The heat of stirring is negligible. When the paddle is used, + at 
BAD 4%; and when the barrel, + sf =m, 


from, which where. Q is the electrical. enetgy input 


s'the calories per sec. developed by stirring, the weight of liquid in 
gratnmies, ¢ the average specific heat of the oil over the range AT, & the 

average specific heat of the apparatus over the range AT, and 
L the heat lost to the environment. The values obtained vary with the 
source of the crude oils, paraffinic oils showing higher specific heats than 
naphthenic dils of similar temperature and specific gravity. The tem- 
perature gradient for the specific gravity corresponds with that given by 
itman’'s,equation [Abstract 2892 T.-H. P. 


254. Vapour Pressure Constant of Neos. K. Zeite. f. 


; phys. Chem. 4. Abt. B. 1-2. pp. 1-13, June, 1929. 


Ta the vapour preseure equation for a monatomic ideal gas occurs an : 
integration constant j,. ‘The author has determined the specific heats 
of neon in the solid, erect aie hypercritical states, and making use of 
the vapour pressures of, solid neon has found for the vapour preseure 
constant the value + 0- 39, + 0-040. This value agrees well with the 
theoretical one + 0-37, so that the assumption of different quantum 


236, ‘May, 


: vévetbible i in all details, but as on the whole mage the ‘origi condition. 
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The new. view keeps account of the essential significance of the Second 
Principle; and it also permits Clausius’ theorem to be inverted, showing 


that Clausius’ equation is not ,only necessary but sufficient, for canny ne 

be reversible. It follows that inequality is applicable to real cyclic trans 

Di 


of Gases on Mixing, at Very Low 
Pressures. Its Relation to the Empirical Calculation of the Fuga- 
cities in Gaseous Mixtures. L. J. Gillespie. alg Ram: 84. pp. _ 
366, July 15, 1929. 

The fugacity of a gas, fris its pressure, p, for the 


of the gas from the law of ideal gases pv = RT. It is the principal 
advantage of the fugacity that it can be calculated from an equation of 


state, The empirical calculation of fugacities from the pressure data of — 


‘gaseous mixtures is in general improved by, if it does not in fact require, 


some knowledge of the expansions at zero pressure. The author shows _ 
that the expansion of gases on mixing to form a mole of mixture from 
the pure gases at constant temperature and pressure, when plotted as a 
function of the pressure, does not vanish at zero pressure. The mixtures 
dealt with are ethylene and argon, ethylene and oxygen, nitrogen and 


hydrogen, and nitrogen and methane, for which experimental data have 


been given by Masson and Dolley, Keyes and Burks, and others. Tables 
and curves are given in illustration. | 


257. Deduction of Boltzmann baw by of 
Material Wave Forms. A. Ahad. Wiss. ‘Wien, Ber. 
5-6. pp. 459-468, 1929. A : 

The Boltzmann energy can ee: from the Gibbs 
for the canonical energy distribution. From the latter the logarithm of 
the statistical probability can be shown to be equal to (E — p)/8, where 
E is the total energy and @ the distribution. modulus, which is proved 
universally to be, for purely. kinetic energy, proportional to the tem- 
perature. The factor % is discussed for the case of the introduction of 
material waves, whereby the identity with the free energy is established. 


From this is developed directly the Boltzmann law for entropy, which is 


shown to be valid not only for the case of the ideal monatomic gases, but 
for the case of an ideal solid 
G. B. 


Decrease of ‘th a by 
vention of an intelligent Being... P. f. Physih, 


9-10. pp. 671-672, 1929... 


This is a mathematical note in. wiiek the author pias aaa to show 
that Szilard in his paper with the above title [see Abstract aia _ 
has made an error which invalidates his conclusions. ha 


259. Value of and Mol-Refraction. Ww. Herz. Beits. 
Elektrochem. 35. pp. 457-458, July, 1929. | 
In continuation [see Abstract 908 (1924)], the values of bx and of the 
mol-refraction MR are collected, and the ratio MR : by is calculated. 
These magnitudes depend on the true molecular volume, but their ratio 


- ¥s not constant; it varies between 3 and 5 for four-fifths of the substances 


examined, Lower values are obtained in the case of associated substances 
or of substances of low boiling point. 
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260. Exploration of Layers 
i. Hergesell and H. Benndorf. Phys. Zeits. 30. PP. 429-430, July 1, 
1929. 

‘Hergesell, in criticising an earlier ‘paper by H. Benndorf [see 
Abstract 2790 -(1929)},. states that most of the published facts were 


known for some time by a commission containing aerology, geophysics ~~ 


and explosive experts. He suggests means to get better results, including 
meteorological data, wireless time signals, choice and siting of stations, 
and the development of the theory. H. Benndorf' replies. S. R, 


261. Velocity of Sound Determination Based on Kinetic 


or Gases. S. Drzewiecki. 189. pp. 122-126, July 


1929. 
A graphical method of dealing with the molecular and translational 
velocity vectors is described, from which it is shown that the limiting — 


speed of translation is V 1/2 Q, where Gis the quadratic mean molecular 
velocity. ‘For air, this gives the value 343 m.fsec. When the initial shock 
of pressure is sufficient to cause the limiting’ fa to ‘be attained the 
resulting wave becomes audible. EVA. 


Characteristics of Acoustic Tubes. Kobayasi. “Tohoku 
Univ. Technol; Reports, 8. 3. pp, 65-119, 1929. In English. 
(1), A mathematical treatment of the transmission characteristics of a 


par isn of short.tubes of various cross-sections and the analogous electrical 


circuits. (2) A theoretical and experimental treatment of hair felt as a 
sound absorbent. A direct method for measuring extremely small acoustic 
impedances is described. (3) The characteristics of a rubber tube are 
treated as an example of an acoustic tube with Rong wall, A Biblio- 


263. Experimental and Theoretical Mid- 
PE aa of Acoustic Wave Filters. G. W. Stewart and Cc. Ww. 
Sharp. J].0.S.A, and R.S.I.19. pp. 17-28, July, 1929, 

The simplified theory of Stewart and the less approximate theory. of 
Mason are compared with experimental measurements with respect to 
the mid-series characteristic acoustic impedance of high-pass, low-pass 
and single band-pass filters. The comparison is made over a large range 


of frequencies, including a considerable portion of both the attenuation 


and transmission regions. There is remarkable agreement between theory 
and experiment, considering the approximations that are made in the 
theories. For the low-pass filter there seems to be no appreciable advan- 
tage of. the more accurate theory of Mason, In the other two cases, 
however, there is a distinct SupEnOrty for this theory. For Purposes of 


filter, the simpler theory of Stewart is more readily applicable. | AUTHORS. 


264. New Directional Sound Receiver. C. v. Hofe. Zeits. f. 
Instrumentenk. 49. pp. $31-341, July, 1929. 

A description is given of a new directional receiver for nouns travelling | 
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through the atmosphere. The principle on which the receiver operates 


is as follows. Two reflectors in the form of paraboloids of revolution are 
so arranged that sound received from a direction normal to the line joining 
their foci is reflected through a pair of ellipsoidal tubes to both ears of 
the observer. The reflectors and connecting tubes are so arranged that 


sound coming from a direction on, say, the left of the observer can only 


enter the left connecting tube, the sound received by. the right reflector 
being reflected outside the entrance to the right connecting tube. Thus 
an accurate estimate of direction is obtained, only a small angle of rotation 
of the instrument being sufficient to cut off the sound from one ear or 
the other. In the actual apparatus two pairs of paraboloidal reflectors 
are employed, one pair arranged for direction-finding in a horizontal 
plane, and a second pair, arranged at right angles to the first and con- 


nected. to the observer's ears by ellipsoidal tubes with a right-angled 


bend, for direction-finding i in a vertical plane. A theoretical discussion 
is given of the principles on. which the operation of the receiver is based, 


W., 


Velocity. of. Sound in ‘Sea-Water. E, Liibcke.. Zeiss. f. 


Phystk, 10. 9. pp. 386-388, 1929. 

. Am accurate value of the velocity is necessary for the determination 
of depth by the echo method, and for distance measurement. by simul- 
taneous dispatch of radio-electric and water-sound signals. Measure- 
ments have been made [see Abstract 1906 (1923)] which allow of a control 
of the calculated velocity. The latter depends on the adiabatic compres- 
sibility and density of the water, and these quantities change with the 
temperature; salinity and pressure. It may be taken that, approximately, 
the velocity increases 0-2 % for ¥° C. rise, 0-11% for 100 m. increase in 
depth, and 0-1% for 1% increase in salinity. In the application to 
echo sounding, the velocity at first diminishes, owing to the fall of 


temperature, and afterwards increases on account of the increase in 
pressure. Leaving on one side the coldest and warmest seas, an average _ 


velocity for all depths is found to be 1496 m./sec., and an international 


W.Pupp. Phys, Zeits. 30. pp. 427-428, July 1, 1929. 


- In order to compound two Lissajou vibrations, the author projects 


successively upon two mirrors vibrating at right angles to each other a 


strong beam of light. The mirrors are mounted in a kind of bifilar sus-- 


pension, the two fibres being stretched steel wires and the mirror being 
carried on a lever projecting on both sides and attached at one end of the 


lever. The vibration is kept up by an electromagnet and can ‘be adjusted 


as to frequency by altering the tension of the wires. Pictures up to 
4 metres in diameter can be thrown on a screen and tuning can be carried 
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Contact’ Potential Measurements’ ‘with Adsorbed Fitms. 


2 Langmuir and K,H, Kingdon. Phys. Rev. ‘$4. pp. 129-135, July 1, 


1929. 


Measurements have been made of the contact potential differences : 
ated a clean unheated tungsten filament, and the same filament coated 
with an adsorbed film of thorium, cesium, oxygen, or a mixture of cxsium 
and oxygen. The method used is well adapted to prevent accidental con- 
tamination of the filament surfaces, The values found for the contact 

éntials between cold surfaces ate: Cs-O-W—W, 3-1 volts: Cs-W—W, 

‘8 volts; Th-W—W, 1:46 volts; W—OW, 0:8 volt. The surface on the _ 
left is positive to that on the right. These values of the contact potential : 
do not agree with those calculated from the thermionic emission con- 
stants, An example is given Of the application of the method to’ the 
measurement of the changes in the work function produced by heating a 
tungsten filament to various temperatures in presence i cesium vapour, 
thus changing the amount of adsorbed cesium. AUTHORS. 


268. Volta Effect in Water Vapour and Dubois. | 
Commies Rendus, 189. 93, July 8, 1929. 
Confirms previous experiments [see Abstract 3103 (1928)) by placing 


: the. electrodes at the two ends of a vacuum tube which can be separated 
_ by a.cock, and producing the vacuum in each end TY The action 


water vapour and hydrogen is studied. E.E.F. 


i 269. Electrostriction in Insulating. Liquids. G, Bruhat and 
M. Pauthenier. J, de Physique et le Radium, 10. pp. 209-218, June, 
1929. 

Earlier studies showed some contradictions between experiment and 
thermodynamic theory [see Abstract 2193 (1928)]. New expressions are 


now given for isothermal and adiabatic electrostriction, in which the 


Lorentz-Lorenz formula is no longer introduced and only directly measur- 
able quantities are employed. This shows sufficiently good agreement 


between theory and experiment for CCl,, and toa.less extent for 


but for CS, the difference is greater than the errors of measurement. In 
a discussion for GS, the non-reversibility of adiabatic. electrostriction is 
ruled out and also the possibility of heterogeneity of temperature or 


electrical field in the liquid. It is considered that gases play a 


270. Direct Determination of the of 


1929. 


An is given of some measurements a direet thethou 
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were permanent, were seveteiiied in chemically polar substences and were 
directly measurable. The results indicate that the moments of As,O, is 
of the right order of magnitude to agree with the theory of permanent 
dipoles put forward by Debye, and is not influenced by the strength of 
the field, but appears to be a permanent characteristic of the molecule. 
The method is not delicate enough for the determination of the moments 
of atoms, as experiments with Perse and sodium have shown. 

H. H. Ho. 


_ 271. True and pe Electrical Resistivity of. Dielectrics. 

Saegusa and K.Saeki. Tohoku Univ., Sci, Reports, 18. pp..23 
June, 1929. In English. 

Putting the expression of opposing potential due to olari 

Richardson’ 's equation of the electrical current in dielectrics, the expression 
of apparent. resistivity as a function of true resistivity, charging time and 
material constant is deduced. Using former experimental results it was 
found thatthe apparent resistivity increases with the charging time, and . 
after 20 minutes for quartz | and 40 minutes for quartz II, it becomes 
nearly equal to the maximum values (¢ = oo), and the ratio of the maximum 
resistivity to the initial value is respectively 5:41 and 1-18 for quartz | 
and quartz II. The experiment for quartz is made, and a good coincidence 
between both results is shown. The true resistivity for quartz | is calcu- 
intend: as to 2-7 x 104 ohm cm, at the 
AUTHORS. 


272, Moment of A. Parts. 
Zeits. f. phys. Chem. 4. Abt, B. 3. pp. 227-233, July, 1929. 

“Results are given of determinations’ of the’ dielectric constants of — 
solutions of symmetrical trinitrobenzene in benzene by means of a suspen- — 

sion apparatus, results accurate to a few units in the fourth decimal place 
being obtained. The total polarisation of the trinitrobenzene is found ‘to 
‘be 64, and is independent of the concentration up to.0-0389 mol. and of 
the temperature between 10° and 50°C. Since optical data give the value 
40 for the electron polarisation, the remaining 14 represents the atomic 
and dipole polarisation. Only if atomic polarisation is absent does the 
dipole moment amount to = 0-8 x 10-18. [See Abstract 1390 


273. ot the of Molecular Dipete 
A. Eucken and L. Meyer. Phys. Zeits. 30. pp. 397-402, June'15, 1929. 

~The authors investigate the validity of the dipole additional rule 
_ from’ a new calculation of molecular dipole moments in which the stand- 
point is not, as hitherto, based on-the moments of the separate groups, 
but more rigorously on the moments of the separate unions. In this way 
important information has been disclosed concerning the orientation of 
the resulting moment. Based on the stereochemical rotation of the 
separate groups there has emerged a hitherto unobserved case of a — 
polarisation which invalidates the apparent moment of many Ca,— com- 
Abstract 2945 (1929).] ‘AL H. Ho. 


274. of Dipole Method of Dilute 
Solutions. O.Werner. Zeits. phys. Chem, 4. Abt. B. 4. bp. 312~320, 
July, 1929. | 


“A Gisssion is given of the significance and the possibilty of deter 
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‘single components polarisation curve. Measure- 


ments of the dielectric constant of solutions of tetra~isoamyl ammonium 
picrate in benzol are described, and it is shown from the polarisation 
curve that there is a splitting up of the ions of this salt in solution in 
benzol which makes a determination of 


275. Dielectric Polarisation of Liquids. “Part V. Atomic Polar- 

C.-P, Am. Chem. Soc 51, pp. 2051-2069, July, 
A929. 


polarisation has been divided into three parts, viz., electronic, atomic and 


orientation. polarisation due to the permanent moments of the molecules, 


and the present paper is confined to the significance of atomic polarisation 


for which: values. of a large number of substances have been calculated 


or taken from.the literature. The binding forces calculated by Bates — 


and Andrews [see Abstract: 1820 .(1928);-Chem. Rev. 5. p. 533,. 1928] 
from thermal data and by the writer from refractions are found inadequate 
to account for the differences: between ‘the displacements of the different 
nuclei and groups in the molecules. The atomiic polarisation is not generally 
an additive quantity, but tends to be greater, the greater the number 
of atomic nuclei or groups in the molecule, the greater the number of 
electric doublets and the more unsymmetrical the arrangement of these 
doublets in the molecule: In the calculation of the electric: moment of 


- @ molecule, the atomic polarisation may be disregarded without risk of 


introducing appreciable error only when the moment is srg” and the 
molecule is small but contains one or ‘two electric doublets. | d. FAs H. Ho. 


276. Molecular Polarisation. Jung and A. Schleede. ‘Zeits. 


: i Phys. Chem. 4. Abt. B. 3. pp. 207-216, July, 1929. 


Fheories of molecular polarisation discussed and. it is. conéinded 
that not only is the molecular ‘polarisation of molecules of asymmetric 
structure (dipole molecules) dependent on temperature, but also that. of 
molecules of symmetric but unfixed ‘structure (molecules with freedom 
of rotation). The molecular polarisation is, in the first case; according to 
Debye; given by an equation of the form Pgx.4 = 4 + b/T. The calcula- 
tion for a molecule symmetric but of unfixed structure gives the expres- 
sion Pungxea = 4 — b’T. Since the dependence on temperature in the 
latter Case is of a somewhat different kind the possibility is given in principle 
of distinguishing between two kinds of molecules, asymmetric fixed and 
symmetric unfixed.” J. Ss. 


ff “277, New Method for Measuring Dielectric Constants of Con- 


Liquids. A. Astin. Phys: Rev. 34. pp. 300-309, July 15, 1929. 
A modified: resonance method for determining tite dielectric constants 


‘a “conducting liquids is described in which no correction is necessary 


for the conductivity of the dielectric. The circuit contains an inductance 
in parallel with ‘two series condensers, one of which is either shunted by 
a resistance or contains the conducting liquid as its dielectric. The vacuum- 
tube voltmeter is found a more sensitive resonance indicator than a 
thermocouple and is connected to measure ‘the p.d. across the shunted 
condenser. It is shown theoretically and. experimentally that the capacity 


of the condenser for maximum. p.d. across itis independent:of the parallel 


resistance. A preliminary cutve is gives: the mention the 


j 
ag 


dielectric constants of weak KC) solutions with concentration... The 
_ dielectric constant decreases, reaching a minimum at a concentration of 
60-0005 mol. per litre. The average activity coefficient of the ions calcu- 
lated by means of Hiickel’s equation is 1900, ‘This result is checked by 
- using two condensers of different size and shape. Readings from the two 
condensers agree only when the coupling with. the oscillator is extremely 
loose. The lowering obtained is much greater than that reported by any 
other observers, but results very similar to thosé of the latter ate obtained 
when the coupling is increased slightly. The frequency employed: is 
3 x 108, the highest value at which lead-wire effects are negligible. No 
change of the dielectric constant with different applied fields is found for 
a ©:0005 normal KCi solution. Previous values for sugar solutions are 
checked. Standardisation of the condensers is with ‘benzene; and its 
_ dielectric constant is determined by a method devised for non-conducting 
liquids, which gives directly absolute values, and which for benzene’ is 
2-239 + 0-005 at 25°C. ‘The dielectric constant of water obtained from 
compatison with benzene is'79- ‘640: ‘Bat 25°C. H. Ho. 


278. Dislactric Constants ef Benzene Oxime and Ketone. Solu- 
Hassel and E. Neshagen. Chem. 4. Abt. 
. pp. 217-229, July, 1929. 

The smail increase of the dielectric constant of 
of: oximes shows that already in small concentrations association leads to 
cancellation of the dipole moment. For the O- ester of anti-benzaldoxime 
the dipole moment was found to be w = 0-86 x 107% e.s.u. The bring- 

- ing in of phenol in place of alkyl raises the dipole moment. of the 
aliphatic: ketone.. For acetone p = 2-72 x 10744, for acetophenone 
= 2:97 x 10-®, and for = = 13 x 


Ing. El. Lidge, Bull. 1. PP. March-April; and PP. 55:78, 
1929. 
ey sad possible’ causes for (1) the static field in the atmosphere, 
(2) free charges in the and:(4) earth 


280. Some Thundercloud. Problems, Wilson, 
Frank. Inst., J. 208. pp. 1-12, July, 1929. st : 

A thundercloud i is regarded as bipolar, positive above, this being. due 

to negatively charged particles therein being larger, and so falling more 

_ quickly than the positively charged ones. This ‘process continués until 
-_the'field so caused stops further relative movement; or the sparking limit 
is treached. The average electrical moment destroyed in a discharge within 
a cloud’being e.s.u., initial rate of regeneration of field-one-tenth the 
maximum value per second, and intensity of field required to produce 

- discharge 10,000 volts per cm., it is deduced for a cloud horizontal above 
and below, 1 km. thick and of total volume of 4 km.*) that the energy 
of the discharge is about 1-6 x 10! ergs, and the potential difference 
before discharge 19° volts. It is then shown that the rate of regeneration 
of charge is consistent with the above theory, its sign» being explained 
by the fact that'a neutral drop falling through a field of positive potential 
gradient at a speed greater than: is 
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wiih acquire & negative Charge.) :Thé positive chatge:of rain:is dud the 
reverse process below the cloud. lonisation is attributed miainly. to’ the 


field itself... Showers! and. thunderstorms account for the negative charge 


of the earth, and maintain a potential of abont 1,006,000 volts.in ‘the 
upper atmosphere. The possibility of applying, by: means of thunder- 
storms, voltages of; the order of 10° volts to an electron) or atomic 


s. 
Ps ‘Terr. Mag, 34. pp. 147-150, June, 1929. 
The author éxtended the investigations of Chree and ‘Bauer to ‘the 


22-year period and employed a modified Fourier series to fit the obser- 


- vations. These suggest a half-yearly lag. Support is also given to the - 


_ planetary motion, and are therefore pe 


view of Goschl that both effects are dependent on a rhythmic orbital 
‘Finally, observed, modified 

smoothed and computed values and the residual values are "tabulated 

for both quantities. The differences of the computed. sunspot and ¢ charac- 

ristic numbers show the change ‘of sign from a atihiwne to. a eee 


124. pp. 19-26, July 6, 1929. Supplement. 


(A daily magnetic variation due to the moon is caused by a tidal motion 3 


of the earth’s atmosphere. Some parts of the.magnetic history: of the 
earth may possibly be read: from the magnetisation of rocks.: Gilbert’s 


_ demonstration. of the internal. origin of the earth's magnetism was con- 


firmed by Gauss, and later analyses indicate an external origin for about 
3:% of the surface field: Thevearth’s field extends through the atmosphere 
and far’ beyond it, but few or no tubes of force pass through the solar 
atmosphere into outer space [see Abstract 1078 (1918)]. The sun’s field 
is nearly symmetrical about an axis inclined at 4° to the axis of rotation, 
and it rotates in 31 days as compared. with 26 days for the solar surface. 


The polar intensities on the earth and the sun are $ gauss and 50 gauss 


respectively, but!.dnistinspots intensities “of 8000: igauss -are* fréquent. 
Attempts to provide a theory of the origin of the earth’s magnetism have 
not been definitely successful, and hypotheses include that of the presence 
of magnetic material within: the earth. _ The action of the surface layer 


_ which -has.a temperature: below the critical point is, however; insufficient 


to account for the main ‘field.. Other theories are based! on the: action of 


electric currents’ flowing inside the earth round the magnetic:axis {see 


Absttact 201 (1920)}; or on the effect of rotation as an essential feature 
{see Abstract 2582: (1927)}.. The study of earth magnetism may, in time, 
add materially to our knowledge of the earth’s interior. Schuster showed 
that the facts relating to the daily variation do not.agree with the 
assumption that the earth isia uniformly conducting sphere. ‘Thenecessary 
effective sphere has its surface 200 miles below that of the earth; and its 
resistivity is 400 to 4000 times less than that of dry tock; Hence:a great 
change in composition or state must occur about this.depth. Certain 
solution... | BA. 


7 . 


‘283. Comets and Terrestrial Magnetic Storms, H. B. Maris 
and E. O. Hulburt. Phys. Rev. 33. pp. 1046-1060, June, 1929. > 
A recent theory of the authors attributed terrestrial magnetic sitchen 
and auroral displays to the effect of unusual flares of ultra-violet light 
_ from the sun falling upon the terrestrial atmosphere. Such flares would 
be expected to cause changes in comets; and therefore comet changes 


should be closely connected with magnetic storms.. This:connection:is _ 


supported by the evidence brought out in the present paper in.a discussion 
_ Of the behaviour of 31 comets scattered through the years 1848 to 1927. 
A general statistical result was that in the month preceding each comet's 
activity there occurred on the average. 6, 4, 2:9 and 1-6 times as man: 

magnetic storms of strength 4, 3, 2 and 1, respectively, as there should 
have occurred according to chance. Outstanding comet changes, 28 in 
number, were observed on the average 5 days after strong magnetic 
storms. The positions of the comet, sun and earth at the epochs of the — 
comet changes indicated that the solar flare was in a wide ass contrary 
to the narrow beam hypothesis of Maunder. | eS , AUTHORS. 


- 284. Ultra-Violet Light Theory of Aurore and Magnetic 
Storms. E.O.Hulburt. Phys. Rev. 34. pp. 344-351, July 15, 1929. 
_. The ultra-violet light theory of aurore and magnetic storms suggests: 

(1) that because of winds and unusual production of dons: the ionised 
region of the high atmosphere may be in violent agitation during the day 
of a magnetic storm, that it grows calmer at night and becomes agitated 
the next day if the storm continues; (2) that there may be auroraldisplays — 
in polar regions with no magnetic storms in temperate latitudes; (3) that 
auroral displays in temperate latitudes: should: as a rule be accompanied 
by magnetic storms; and.(4) that polar aurorz should follow several hours 
or a day after strong magnetic disturbances observed in temperate latitudes. 
These inferences are shown to be in agreement with the data from mag- 
netic and aurore in and polar 
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285. Superconducting Metals. a. ‘Bartlett. 128, 
pp. 869-871, June 8,1929. 
Bartlett objects to Kapitza’s thet isa 
oft oll mitele, but is marked by an 
additional resistance which does not disappear in most: metals ‘at. low 
temperatures. He proposes a superconductivity model which gives a 
‘qualitative picture of most of the facts.. The crystal is:supposed to be 
composed of two systems, the lattice with its: characteristic vibrations, 
and the electron system considering the lattice ions at rést. -These can 
be treated by wave mechanics; and it can be assumed that in the super- 
conducting state the lattice has not sufficient energy to impaft it in the 
_ form of kinetic energy to the electrons, but: that the latter may only 
As a result there is: little or no electrical 
resistance.. P. Kapitza, in a letter written in reply, points out certain diffi- 
culties which arise in applying Bartlett’s theory, which he considers a very 
interesting one, requiring to be worked out and tested by experiment; 
he fails to see how it can account for the suddenness with which: oneal 
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conductivity appears.” Points‘out the diferences between his own theory 
that of Bartlett. 7 N. A. 


Phys. Rev, 34. pp. 279-283, July 15, 1929. 

To explain the fact that the resistance of a pure metal ‘becomes zero 

ay: the absolute zero of temperature it is necessary to take into account 

the’ restrictions: placed upon the electron scattering by the quantum 

statistics. When these are included as a probability of transition, the 

Brillouin treatment of wave scattering a ‘law of 


Electrical Conductivity of of Salts. Queren- 
gisser. Zeits. f. Elehtvochem. 35: p: 469, July, 1929. 

~The author gives a correction of his conclusion in a mys paper 
flee Abstract 2817 (1929)}]. From the latest investigations it: appears 
that the results obtained by G. C. Schmidt and C. Sheard lead to the 
conclusion that at the low temperatures concerned the ee is not 
dissociated and the conductivity is immeasurably small. Ge 


Cdlorimetric Absolute Measurement of the Electrolytic 
Conductivity for H.F. Alternating Currents. E. Ann. 4. 
oe 2. 1. pp. 65-93, June 7, 1929. 

Fischer and Wever’s theory of inductive heating: affords for 
of metals, with certain limitations, relations numerically good. The 
surrounding of the metal with an insulator appears to cause an increase 
of the skin effect; which rises in value with the dielectric constant and 
the thickness of the'coating of this medium. Conversely, the conclusion 
- May be*drawn that the increase of resistance which an insulated. ‘wire 
traversed ‘bya high-frequency current exhibits in contra-distinction ‘to 
an uncovered one may not ‘be due to dielectric losses of the insulating 
material; but ‘may even be produced by its high dielectric constant; In 
the region in which the heating of a body in a high-frequency oven is 
proportional to its conductivity the influence of the length of coil can‘ be 
expressed by a constant factor. In the region of the frequencies of wireless 
‘télegraphy no change of the electrolytic conductivity of moderate order 
of magnitude appears which can be of decisive influence for the mode of 
action of underground and under-water antemn®. J J. >. 


289, ‘Ratio of Electromagnetic to. Unit of Elec- 
tricity as Compared to Velocity of Light. H.L. Curtis. - Bureau of 
Standards, J. of Research, 3. pp. 63-64, J uly, 1929, 

‘The value of the ratio of the electrical units has béen revised to meet 
‘the new values of the absolute determination of the ohm. This revised 
value is with, tthe of the; ye of. ANEBOR. 


Method of Deterinining Ohm in. Absolute Measure. 
M. Picard. Comptes Rendus, 189: pp. 125-126, July 17, 1929... 

' In: Campbell’s method. of determining the ohm, certain resistances 
. bie to be evaluated ‘which vary with frequency and temperature. The 
paper describes a method which overcomes the difficulty, and requires 
the measurement of a frequency, ee and a mutual inductance. 
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291. Tellurium Thermocouples. B, Lange and: 
Phys: Zétts. 30. pp. 419-425, July 1, 1929. 

The thermoelectric power of a tellurium-platinum Sone {tellurinm 
uséd as*purchased) shows a linear increase of about 340. x 10-®V ‘per 
degree from 0° to 200°, at which point the rate decreases. These figures 
correspond to an approximately equal mixture of Te-a and Te-8 [see 
Abstract 861 (1910)]. Such a couple, but with the tellurium quenched so 
as to give a thermoelectric power of about 400 x 10—°V per degree, gives 
reproducible results and an accurately linear relation. between such power 
and temperature between — 75° and + 90°, and is, therefore, sufficiently © 
sensitive to be used within those limits for measuring temperature differ- 
ences of the order of 0:01° with merely a needle galvanometer. Full 
details ‘of constraction and precautions necessary are given. Less satis- 
factory results were obtained with a: copper-tellurium couple... The 
temperature coefficient of the resistance of tellurium is shown to be very 
nearly constant and 0-00325 ohm per degree between 0° and 40°. A 
rod 1: mm. in diameter and 5-10 cm. long has a resistance of about 
1000 ohms, and thus shows. a variation of more than 
which makes it suitable for use in a resistance thermometer.  €©. A. S. 


>); 292, Behaviour of Various Organic; Vapours in the H.F., Giow 
Discharge. -.E. Hiedemann. | 2. 2. ppe 
J une 28, 1. 

Experiments showed, that the of introducing kito 
a. vacuum tube by means of a glowing palladium tube gives hydrogen of 
_ a high degree of purity even when the palladium ‘tube is surrounded by 
- am, atmosphere containing, besides hydrogen, different .vapours - as. 
impurities, . Investigation of the discharge phenomena in vapours of 
ether, ethyl alcohol, acetone, acetic acid, chloroform, carbon tetrachloride 
and benzol in the high-frequency glow discharge showed that im all cases 
decomposition occurred. All the vapours gave a precipitate, which con- 
sisted: either.of carbon or a carbon compound of higher molecular weight. 
_ The discharge products in the case of. benzol were found to consist of 
diphenyl, biphenylene and higher isomers. The kind of electric discharge 
appeared to have. no influence on, the; products obtained, though the 
quantities depended on the current: strength and potential ee 
tube. [See Abstract 2167 (1928).j be 


293. Mercury Arc with Thin Glass Window. Ss. 
R,S.I.19, pp. 65-61, July, 1929. 

Thin. pyrex. ‘windows, 001 cm. thick) transmit i in 1 the as 
far as Ns 854, ‘though not quite so well as fused quartz, Tt i is suggested 
that arcs fitted with such windows shows, prove. in 


294. Striations, ‘Kathode Dark in 

The energy in an is: + pr, 
Bis the number of inelastic resonance ‘collisions and Vp and R are the 
ionisation and resonance potentials respectively. It is shown that p will 
decrease as the energy of the electron increases, so that electrons can be 

economically by fast’ electrons than by slow ones. The 
electric force acting on the ionising electron shoul be: — to —_ 
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its energy ‘well: above the ‘ionisation’ potential initially; after which. the | 
force may decrease rapidly. Less ‘energy’ will, theréfore, be ‘required ‘to 
produce a given numberof electrons in the striated discharge than in the 
uniform: positive column. The striated discharge may, howéver, involve 
a greater loss of electrons! by recombination and diffusion: suggested 
that a discharge is stratified or not according as the economy iti ‘producing 
_ @ single electron is‘ not ‘or is overbalanced by the increased number of 
electrons that have to be produced. The basis of the explanation is that — 
while increase in electronic energy increases the chance of an ‘ionisation 
by collision, the chance ofa resonance collision reaches a sharp maximum, 
This principle is applied to the consideration of ‘which ‘take 
Philosop. and Lit. Soc., Proc. 1. pp. 467-473, July, 1929. 
“Further information’is. given relating to the ‘positive flash in discharge 
The experiments have been carried out using argon as ‘a filling 
gas. It appears that the positive flash consists of a series of narrow flashes 
moving down the tube. It is found that the product of the pressure and 
velocity is constant. The velocity is influenced to a slight extent by 
potential difference and current. Increase of 50 % in the current strength 
is accompanied by an increase of 10 % in velocity. In addition, however, — 
definite current strengths. Further investigation shows that there are 
at least five states of the discharge. Given/in order of their appearance 
with increasing current density, they are (i) first slow flashes, (ii) first 
fast flashes, (iii). second slow flashes, (iv) second fast flashes, and (v) com- 
tinuous positive column. The above data refer to types (ii) and (iii). The 
transition of type (ii) to type (iii) has been studied en teen 
measurements of tube Current: over the Wole 204 Ww 

Photographic Plates. T. ‘Terada. Coll. Mem: 
12: pp. 217-222, July; 1929, In English, 

«<The '‘* reversal-like phenomena ’”’ of the on 
engi: plates, which are produced by illuminating the plate with a spark 
light simultaneously with the impression of the discharge figure,’ are 
examined in the present experiment. The discharge figures giving tise to 
the phenomenon are similar to dust figures, and it seems to’ the writer 
: that the ions produced on the sensitive film of the plate have an i 3 


Single Crystal Kathodes. K. G, Emeléus and Jean W. Beck. 
Phib, Mag. 8. pp. 121-125, July, 1929. 

‘There is some evidence that the fenction a | 
changes from one face to another, and it might be anticipated that the 
discharge phenomena would be different if single crystal kathodes were 
| polyerystalline pieces of metal.’ Experi- 
menting with a single crystal (pyrites), however, the authors. find that it 
behaves like an ordinary piece of polycrystalline metal in the glow discharge 
whet used as ‘a kathode. From the value of the normal kathode fall in 
potential in various gases, the work is 
caleulated to be 4:8 volts. (See also Abstract bene 
VOL, XXX1II,—A.— 1930, 
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We Pressure. M. Melcion. Comples 


Rendus, 189. pp. 112-114, July 8, 1929. 


‘resistivity, at atmospheric pressure, discharges whose appearance resembles 


that of low-pressure discharges. A study was made of similar discharges 
- between bits of platinum wire projecting through the sealed ends of long 
glass tubes, the discharge circuit containing a resistance of about 100 — 
- megohms, The discharge, in the form of. anode column and kathode 
glow separated by a dark space, is obtained for all electrode : distances 


ae below 3 mm, If the air is damp similar effects are observed up toabout ™ ts 
30 mm. Measurements of the breakdown potential gave values of a 


 §500 volts at 2 mm. to 7800 volts at § mm. For.’ electrode distances 
_ greater than 3 mm. the above type of discharge lasted a ed a short — 


Corona Discharge in Neon. L. G. H. Huxley. Phil Mag. 
8. pp. 128-129, July, 1929. ; 
. Penning [see Abstract 2562 (1929)] remarked 


| results with a simple apparatus which were not in agreement with results __ = 


‘by the author [see Abstract 1959. (1928)], and concluded that the gas 
used by the latter was impure. -The present author describes the careful 
- methods which he used for getting rid of impurities, and his tests for their 
elimination. He points out that his preliminary results, ¢.¢., those obtained 
- before purifying his gases, appear to be more consistent ‘with Penning’s — 
- observations, and suggests that in the latter’s experiments impurities 
would tend to collect in the apparatus, and that it would be impossible 


300. Passage ot Slow Kathode though Metals. A. Becker, 


oe d. Physik, 2. 3. pp. 249-263, July 15, 1929. 
Investigation has been confined to electrons of velocity between 
- 100 and 0-5 volts and nickel foil of about 0-02 and 0-04 wu in thickness, 
The permeability-velocity curve rises sharply between 2 and 10 volts; 
but at higher voltages the rate of increase of permeability is much less. 
‘The curve flattens out considerably between 10 and 100 volts to an 
approximate straight line. Over this linear portion there are two points 
at which the increase of permeability with velocity is anomalous, At 


- between 10 and 20 volts on the 0-044 foil the permeability is constant 


and at 70 volts a minimum is observed. These are attributed to selective 
permeability. The loss in intensity of kathode rays due to nickel foil is _ 
~ caused almost entirely by reflection; true absorption accounts only for a 

very small fraction of the loss. Scattering of the electrons by the foil 
occurs in certain directions. Abstract 710 


F.J.W 


and Action on the Schumann Plate. H. Kerschbaum. Amn. d, 

Physik, 2, 2. pp. 201-220, June 28, 1929. 
Hydrogen atoms from a Wood's tube passed into a side piece, and 
through three celluloid slits or holes arranged in line, on to a Schumann 
plate contained in a receiver in which the pressure was kept exceedingly 


low, Very little light from Wood’s tube the and it | 
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blackening caused by the impact of the atomic rays of hydrogen. ..Reflec- 
tion experiments ‘were’ made on the rays, the velocity of which was that 
due’ to, the thermal movements of the gas. .Mica,.gypsum and. celluloid 
were used as reflectors, with angles of incidence between 45° and 50° 
and between 6° and 10°... The angle of reflection, was equal.to the angle 
of incidence., When the beam of hydrogen atoms was passed: through 
very thin foils of celluloid or mica, the photographic impression on the 
Schumann plate showed only an irregular scattering in the foil, with no 
signs of a diffraction pattern. Experiments were made on We scattering 
of the beam in neon at measured pressures. te 


Critical Potentials ‘end Low-Tension ia. Hydrogen. 


s. Vencov. Comptes Rendus, 189, pp. 27-30, July 1, 1929. | 

-- Observations were made by the method ‘of electronic borkbindsibnt. 
and ‘the ionisation currents were plotted against the accelerating voltage. — 
The following critical potentials were obtained:—11-5 + 0-5 volts (reson- 

ance of the molecule); 13-6-+ 0-2 volts (atomic ionisation, atomic 
hydrogen was produced by thermal dissociation of H, due to the incan- | 
descent filament); 16-5 4+ .0°5 volts (dissociation of the molecule with 

a notable increase of the ionisation) ; 29-7 + 0-6 volts (dissociation followed 
by double ionisation). Other critical potentials were obtained from time 
to time, but are not considered. The author deduces that the energy of 
dissociation of the hydrogen molecule corresponds to about 3 volts; which — 
agrees with electrochemical determinations. The critical potential at 
11-5 volts agrees with Witmer’s theoretical determination, and with the 
value deduced from the analysis of the ultra-violet bands. The behaviour 
of the low-tension arc, which gives a very stable bluish-white light at 
volts, is for different voltages. N.A. 


‘Doppler Effect in Homogeneous Canal Rays. 
w. Riezler. Amn. d. Physik, 2. 4. pp. 429-444, July 26, 1929, 


The Doppler effect was measured for homogeneous canal rays,andit = 


was found that the velocity calculated from this effect agreed with the 
velocity deduced from the deflection by an electric or magnetic field. 
Behind the kathode the charged canal ray particles are actually composed 
OFF, me Hy}. These particles on their further path may become 

| neutralised or Mecnteaek: and then as neutral H particles send out the 
Balmer lines. If all Doppler lines which were found for the separate 
(homogeneous) regions. cut out of a magnetic spectrum are superposed, 
a distribution is obtained which approximately agrees with the Doppler 
distribution found by Krefft in unhomogeneous radiation. J. 


Reunion of Positive fons with Free Electrons. R, Sectiger. 
Phys. Zeits. 30. Pp. 329-357, June 1, 1929. | 


‘A general review of the subject. When free electrons with all possible ae 


: small relative velocities combine with the ions a continuous spectrum is 

to be expected following the series-line spectrum on the short wave-length 
side, and such series-limit continuous spectra have been observed in. tubes 
of different forms. The continued emission of light by gas which has 
been withdrawn from the discharge space is also connected with the 
reunion of electrons and ions, and details are given. Certain observations 
of series-limit continua in cosmic sources: of are mentioned. The 

“VOL. XXX1IT.—a.— 19380, | 


possible to discriminate between the photographic effect of this and the 4 


effects of reunion have been observed ‘in the negative’ glow‘and in canal — 
_ Yays, but there is very little of such effect in the positive column: Kathode 
fays and the swift electrons appear to give no effect.  Atkinson’s attempt 
to measure the reunion by sending a beam) of ions through a cloud of 
electrons is mentioned. The paper concludes with a theoretical treatment 
of the subject; the theory of Milne and Becker on. equilibrium of radiation 
is dealt with, and a formula is obtained for the frequency of reunion df 
electrons and ions. Kramers, Eddington and RGchardt have also contri- 


recently been advanced by Atkinson [see Abstracts 2806. (1928) and 1957 
(1929)}.. Many reasons are given for concluding that any hypotheses such 
as those involved. in one’ theory of ionisation put forward by: Atkinson. 
are untenable, and the authors can find no definite er evidence 


306. Distribution of Mobilities of Ions in Moist Air. i. Zeleny. 
Phys. Rev. 34. pp. 310-334, July 15, 1929. . 

No distinct groups of ions having different mobilities in undried air were 
found among ions two or more seconds after their formation, during a 
critical study upon the effects of diffusion upon the distribution of ions 
moving in an electric field. Experimental results obtained for N, the 
volume density of ions which after a time ¢ are located at a distance r from | 


the origin, agree fairly well with the theoretical formula N =Nye “Piltn dH 
where D is the coefficient of diffusion. The mobilities and the spreading of - 
the ions were measured by a modification of the author’s method, in which 
ions passing between two concentric cylinders under an electric field. are 


simultaneously carried axially by a slow, non-turbulent current of air of 


known velocity. The ions entered the air stream through small openings 
in the walls of the outer cylinder, and their distribution at the central 
cylinder was measured by catching them on a narrow; insulated section 
of that cylinder which was connected to an electrometer. The distribution 
in one group would be explained if a number of unresolved permanént 
distinct groups exist, but a more probable explanation rests on the assump- 
tion that the ions are clusters which change in size under the inffuence of 
molecular bombardment, the life of each stage being sufficiently long so 
- that the number of changes occurring during the time of passage of the 
pit not very great. Without weighting the observations, the average 
lity found for the negative ions is 2-00 cm.fsec. volt/cm. for'an average 
oan content of 3-2 mg. per litre of air, and the average for the positive 
ions is }- 22 fet, for an average water content of 2: 7 Be. 
€ of | air. 


ment of Ionisation Potentials in Mercury Vapour.” w. ‘Bleakney. 
Phys. Rev, 34. pp. 157-160, July 1, 1929. 

"A ‘niew method of positive ray analysis is described which lends itself 

VOL, XXXII —A 1930, 


305. ‘Yonieation by Collision in ‘Gases. s. ‘Town- 
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electron ‘impact in gases, thn of their. production, and the measure- 


ment of ther ionisation potentials... The novel feature of. the method is — 
the use of the uniform magnetic field or a large solenoid so to concentrate 
a beam of electrons as to provide a linear source of positive ions. . The ions 
are then pulled across the magnetic field and subjected to an elm. analysis 


by a suitably designed analyser: Some-preliminary. results are given for 


< 


mercury vapour in which: the ionisation of and 
are at 30, 71, one 143. AUTHOR, 


of Cold Metals. “7. E. 
B. S. Gossling and Re Soc., 124. PP. 699-723,. 


1, 1929. 


An extension of the. of the emission of irom, metals 


| under the effect of an intense electric field is discussed. In particular 


detailed examinations are given of (i) the space charge effect, and (ii) the 


effect of surface films on the emission coefficient. Existing experimental — 
data are discussed and an account is given of experiments by the authors 


309. “Emission of | frown’ Metals ‘Subjected to X- 
Radiation. w. Espe. Ann. d. Physik, 2. 4. 381-426, July: 26, 
1929. 

Unlike the photoelectric effect with visible tadintion; the emission 
electrons by X-radiation results in the emission of electrons from the 
actualatoms. Previous work in this connection is reviewed. The methods 
of investigation are then discussed and the apparatus used: is minutely 
described and illustrated. The practical results are considered in‘relation 
to, the theoretical results and a somewhat complicated formula derived — 
(which embraces previous formule due to Shearer and Berg and Ellinger) 
for computation of the number of electrons emitted with the X-ray beam 
incident below a defined angle d. The dependence of the emission on the ' 
angle of incidence is derived for electrons having maximal and minimal 


velocities, The law is exactly obeyed by rapid electrons, but, in practice, 


for.slow electrons, it is greater than shown by theory, the difference being 
capable. of explanation. The emission as regards quantity is dependent 
upon the, roughness of the irradiated surface, and is smallest for highly 
polished surfaces, and increases with the increase of irregularity of 
the surface, Conversely, the emission of rapid electrons As. slightly 


| The dependence of the emission upon the ordinate number of the metal 
is investigated, and rises proportionally to the ordinate number ‘until a 
discontinuity results owing to the frequency of the radiation reaching and 


exceeding the characteristic frequency of the metal. The relation of 


emission to wave-length is: investigated. Differences. from the’ Einstein 


law are due to variation of absorption with wave-length. . The. emission 1s 


strictly proportional to the intensity of radiation and thereby: to the 
voltage applied to the X-ray tube. For iron, nickel and copper antikathodes 
the variation is greater than linear and varies as the third power .of.the 
potential and therefore, as the emission of X-rays, Finally, it is shown that. 
there is no increase of emission from palladium which contains occluded 
as in case of abo radiation, effect... 
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Thermionic Emission from Metals. E. H. ‘Hall. Nat. 
Acad. Sci., Proc. 15. pp. 504-514; June, 1929; 
The author continues his support of the thesis that all the known lacie 
regarding thermionic emission from metals are consistent with the original __ 
conception of Richardson which assumed the emitted electrons to. come — 
from a body of free electrons sharing the energy of thermal agitation 
within the metal. While revising some remarks concerning the equality 
of ““ A” in different metals, and considering the possibility that the photo- 
electric work function represented by “‘ b,”’ is variable with temperature, 
- the author argues that all the evidence, both experimental and thermo- 
dynamical, is consistent with the thesis that electric conduction in metals 
is carried on by electrons in two different states, the ‘‘ free ’’ electrons or 
“ thermions ”—those issuing in thermionic emission, and the ‘‘ asso- 


J.J. 5. 


311. of Anode Rays of Sodium Chromium. _A. 
Poirot. Comptes Rendus, 189. pp. 150-151, July 22, 1929, | 

Morand’s method [see Abstract 2130 (1927)] is ‘applied to sodium 
bichromate, yielding an emission of anode rays of chromium and sodium 
of great stability and longer duration than for lithium, . Emission begins — 
suddenly below the melting point of the salt. Once started the potential 
difference falls rapidly to a few thousand volts, thereafter remaining 
constant. The light at the kathude shows the arc spectra of sodium and 
chromium, that at the anode of chrormium only, nothing attributable to 
oxygen is apparent anywhere. By careful regulation of conditions good 
results are obtainable by this msmetanes wiih — salts and with the 
_ heavy metals, S. 


312. of Cesium on N. A, de 
Bruyne. . Cambridge Phil. Soc., Proc. 25. pp. 347-354, July, 1929. 
Investigates the effect of a cesium film on the auto-electtonic emission 
froma tungsten surface in an atmosphere of nitrogen, The increase observed 
must be due to cesium. The function of the activated nitrogen is thus — 
probably to hold the cesium atoms to the surface at a temperature above 
that at which a cesium atom alone can adhere. This explanation is in 
agreement with the fact that when the secondary peak has been formed the 
primary peak cannot attain its maximum value, since part of the surface 
is already occupied by the molecules of (cesium + nitrogen). It was 
_ observed that however long the formation of the secondary peak was 
carried on, it was always possible to obtain a primary peak subsequently. 
This suggests that when the surface is full up with (cesium + nitrogen) 
molecules there i is still room for cesium atoms on the surface. — 
E. ELF; 


| 313. Photo-Ionisation of Casto’ Rubidium Vapours. 
O, Lawrence and N. E. Phys. Rev. 34. pp. 233-242, July 
‘15, 1929.00 
7 A modification of Foote and Mohler’ S space charge method for the 
‘Measurement of photo-ionisation was-devised which compensated out 
spurious effects due to fluctuations of temperature and increased the useful 
: sensitivity of the space charge to positive ions about one hundredfold. 
By measuring simultaneously photo-ionisation and light intensities certain 
results have been obtained. The in 
VOL. XXXIII1.—a.—1930, 
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ionisation decreases with wave-length much more rapidly than the analo- 
gous absorption beyond the Lyman and Balmer series limits as calculated 
on the wave mechanics by Sugiura, Oppenheimer and’ Reiche. The 
results, moreover, are not even qualitatively similar to Hargreaves’ calcula- 
tion of the variation with frequency of B, for lithium. Assuming the 
principle of detailed balance, it follows ffom: these experiments that the 


_. effective collision-capture cross-sections of cxzsium and rubidium ions for 


electrons vary inversély as the square of the energy of the electrons relative 
to the ions. This is the Thomson recombination law, and has been derived 
by wave mechanics by Oppenheimer for the recombination of protons and — 
electrons. The existence of photo-ionisation by absorption of principal — 
series lines in caesium, so clearly exhibited by Mohler, Foote and Chenault, 
has been and has in rubidium: 
ad? aA 


/J.0.S.A. and R.S.I. 19. pp. 33-41, July, 1929. 


The production of oxide filaments of barium and strontium: in an 
emitting condition is investigated from the standpoint of determining the 
advantages of several apparently different methods of producing this type 
of kathode as used by several different companies. It is found that all 
methods amount to the same thing and are different only in degree... The 


fundamental underlying action of all methods is that the filament to become 


emissive must undergo a gaseous bombardment, which presumably causes 
a breaking down of the higher oxides or compounds, as the carbonate, to 


the lower oxides or pure metal, and, conversely, this breaking down must 


be caused by or accompanied by a gaseous discharge in order to produce 
an active filament. The gas most suitable for this action is best obtained 
from the filament and is best produced from a carbonate that has not been 
reduced until put im vacuo, and that the gas then liberated and used is 


probably CO,. These conclusions are arrived at by experiments on 


several different types of filaments containing relatively different amounts 
of combined or baked-on coating to uncombined coating, and in every case 
results favour those filaments containing most uncombined coating. 
Some secondary conclusions are that the baked-on coating serves little or 
no. purpose except as a mechanical bond, and that the core material on 
which the fo can be be of a wide of material. 

thas AUTHOR, 


315. Photoelectric Limit of “Alkali Metals. 
H. E. Ives and A. R. Olpin. Phys. Rev. 34. PP. 117-128, July 1, 
1929. 

“Earlier experiments have shown that the long-wave limit of” photo- 3 
electric action in the case of thin films of the alkali metals varies with the 
thickness of the film. A maximum value is attained greater than that for 
the metal in bulk, which for the majority of the alkali metals lies in the — 
infra-red. The wave-length of the maximum excursion of the long-wave 
limit was first studied for Na, K, Rb and Cs. In each case it was found 
to coincide with the first line of the principal series, t.e., the resonance 
potential. If this relation . holds for lithium, its maximum long-wave 


limit should be greater than that of sodium. This was tested and con- 


firmed by experiments in which red-sensitive lithium films were prepared, 
sensitive to 0-6708 It is suggested that emission is caused 
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: when sufficient energy is given to the atom, to produce its first stage of 


_and no definite conclusions are drawn. It seems reasonable to conclude, 


it as completely degassed. . The ‘sensitivity, is, moreover, 


much longer period during which the instrument is taking up its final 


Abstract 


excitation. The identity of photoelectric: and thermionic work functions 
suggests that is the in emission 
as 


316. Photoelectric ind: from Cobalt. 
Cardwell. Nat. Acad. Sci., Proc. 15. pp. 544-550, July, 1929. 
In view of the discovery of a sudden change of the photoelectric and 
thermionic emission from iron at the A, point where the body-centred _ 
lattice is translated into: a face-centred cube, the study was extended to ~ 


_ cobalt, which was thoroughly outgassed by a process of baking continued © a 


for 400 hours. The photoelectric emission showed great complexity, 


however, that the photoelectric and thermionic functions are identical, 
and that the increased photoelectric. sensitiveness of cobalt above the 
transition must be the result of a in surface. work 


347. Photoelectric Threshold ‘of a Doubly Evaporated Film. 
R. B. Jones. Phys. Rev. 34. pp. 227-232, July 15, 1929. 

. A method is described. whereby a platinum, a nickel, and a ‘‘ double ” 
platinum-nickel film were obtained by evaporation, simultaneously and 
under the same conditions. The threshold wave-lengths were first found — 
from saturation photoelectric currents obtained with monochromatic light 
of different wave-lengths. These values, which were confirmed and 
determined more precisely by retarding-potential, photo-current curves, are 
for Ni 3333 A., for Pt 2804 A. and for the double Ni-Pt 3318 A, A similar 
investigation with. tungsten and platinum gave the thresholds of the Pt 
and the double Pt-W film at 2831 : and 2804 A. respectively, almost 500 A. 
above the threshold of W, which was 2338 A. The threshold of each double 
film is, therefore, practically the threshold of the constituent which, when. 
has ‘the waverigngth _ AUTHOR. 


318. Photoelectric Properties of Salts. Werner. 
Physik, 57. 3-4. pp. 192-226, 1929... 

Cdl,, PbCl, and KNO, show marked fatigue effects with time due to 
escape of electrons from the surface. A rest or the application of a pulling 
field leads to an increase in the sensitivity. The cause of this is discussed. 
The sensitivity decreases as the sample is degassed, falling to zero when 


when the degassed sample i is treated withd@ry gas; 


319. Talbot’s Law in Photoelectric Cells. Ms Campbell. 
Phil. Mag. 8. pp. 63-64, July, 1929. 
An alternative explanation is given for the variation “ the emission 
in the photoelectric cell by assuming that there is no appreciable change 
of emission during a cycle, if the whole of the change takes place in the 


reading, and if the amount of the change is determined wholly by the - 
time average of the illumination, It is suggested also that the emission 
may fail by the illumination raising the potential of the gas-filled cell 


VOL. XXXIII.—A. 5080, 


V. 


—_ 
84 SCIENCE ABSTRACTS. : 
3 
> 
% 


ELECTRICITY AND ‘MAGNETISM. 85 


“Talbot's Law in-Photoelectric Cells. | 
w.s. Stiles. Phil. Mag. 8. pp. 64-65, July, 19292 

~The authors suggest that Campbell’s fede 
Abstract} does not conflict with their own, but that, although the change 
of emission during a light period is small, the rate of change with time is 
significant. It'is considered that for high sector speeds the arc discharge 
does not have time to develop, but for photometric measurements it: is 
inadvisable to use a cell near the arcing point. In gas-filled cells there is _ 
some ionisation due to collisions, but even at the lowest sector speeds used 


ov 321. Analysis of Velocities by Electrostatic Means. 
A.L. Hughes and V. Rojansky. hys. Ras 34, pp. July 
1929. 

Since in certain of experiments it is use electro- 
static rather than magnetic: fields, the analysing possibilities of radial 
inverse first-power electrostatic fields have been investigated. . It is shown. 
that. such fields, under suitable conditions, are. almost as eflective as 
magnetic fields. The plane of the receiving slit should be placed at an 
_ angle of 127° 17’ to the plane of the entrance slit... The resolution, at this 
angle of two electrons of velocities V and v. both entering normally to the - 
plane of the entrance slit is = (28 — 4f?)r9, where = V —v/V. and 1% 
is the radius of the circular. path in which an electron of velocity V will 
travel. The ‘‘ departure from perfect refocussing ” at this angle of two 
electrons of velocity V, one entering normally to the plane of the entrance 
slit and the other at an angle a to 1 he normal, is ss=a%. [See also 
next Abstract. ] F. J. W. 


322. Refocussing of Blectron Paths in a Radial Electrostatic 
Field. A.L. Hughes and J. i. McMillen. _ Phys. Rev. hint 291-295, . 
July 15, 1929. 

The theoretical treatment of the analysis of electronic veldelties by a 
radial-inverse first-powér electrostatic field has been tested experimentally 
{see preceding Abstract]. The refocussing and resolution predicted when 
the plane of the receiving slit is at an angle of 127 ™ 17° £2. the plane: of the 
entrance slit have been found satisfactory. $8 3 F. J W. 


323. Ionic Rays. Zentgrat. Ann. Physik, 2 Pp. 313-333, 
Jul 15, 1929, 

Experiments are amplifying the work of Schmidt ieee 
98 (1925)], whose experiments were, in general, made at only a single 
temperature and pressure. The following results were obtained. Besides 
_ the ordinary time effects of the emission, time variations were found due 


to impoverishment and subsequent recovery of the surface of the material. 


The impoverishment is greater the higher the applied potential and the 
lower the temperature. Recovery is the more rapid the smaller the 
applied potential and the higher the temperature. Saturation occurs at 
low pressures with: very small potentials, and the potential at which satura- 
tion occurs rises with the pressure. At low températures saturation ‘is 
much more pronounced than at high temperatures and. occurs at lower 
potentials. Saturation effects are particularly marked with salts having a 
low vapour pressure, the silver halogen salts showing the effects better 
than thallium salts and CdI,. The curves showing the relation between 
e.m.f. and emission, however, are never quite to oF 
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The commencement ‘of the. emission: -on.the pressure: At: low 
pressures the first ions are given off at lower potentials than at higher 
pressures. Luminous discharges. were observed in all cases at 300-400 
volts for a pressure of 1 mm., 600-800 volts for 10-mm. pressure, and 1600-— 
- 2000 volts for 100-mm. pressure. In a high vacuum luminous discharges 
were never observed at voltages up to 1900 volts. Inasecond experimental 
arrangement, where the whole cell was heated and the cell filled with the 
vapour of the salt, very much greater currents were. obtained than in the 
first type of apparatus, and saturation was only obtained at low pressures 
when the salt vapour'was being rapidly pumped AWAY erat 


324. Magnetic Deflection of Corpuscular according 

Dirac’s Wave Mechanics. W. Alexandrow. . Amn. da: Physik, 2 
pp. 477-484, July 26, 1929. | | 

The solution of Dirac’s wave equations for the electron enable a alan 
probability density, and a vector, probability current, to be determined. 
Defining probability-current velocity as the ratio of the length of the 
probability-current vector, to the probability density, this velocity is found 
to satisfy the de Broglie relation between the velocity of a particle and the 
wave-length of its material wave. Further, in the case of a magnetic field, 
the solution of Dirac’s equations shows that the probability-current field 
lines are circles in planes perpendicular to the direction of the magnetic 
force. In each such the velocity satisfies 


_ 


is the equation. of motion (corrected. for 
relativity) applicable to a particle of mass m, charge e, velocity v, moving 
in a magnetic field H. The investigation shows that the field lines of the 
probability current to the usual of Abe path ’’ of 


325. Absorption of Hertzian ‘Waves: in ‘Tonised Gases. 
Danzer. Ann. d. Physik, 2.1. pp. 27-62, June 7,1929. meg 

. A description is given of a new, and sensitive receiver for Hertzian 
waves which operates on the bolometer principle. By means of this 
receiver the absorption and reflection of Hertzian waves of about 4 cm. 
wave-length was investigated for highly ionised gases. The gases used 
were neon, argon, nitrogen, hydrogen, oxygen, and air. The results 
obtained for the absorption of these short waves were used to measure the 
life of the free electrons occurring. in discharges through these gases. 
_ Theory is given, and the experimental results are shown to be envearnemaertt 
with those to be expected on theoretical grounds......—s—s—s— ACW. 


326. Influence of.an Inductively-Coupied Indicating 
on Standing Electrical Waves in Wires. W. Kessenich. sass d. 
2. 4. pp. 445-464, July 26,1929. 

A Busch wave-indicator was employed to study the standing waves in 
paistiel Lecher wires.. It was found that under ordinary conditions the 
influence of the indicator and of the damping of the Lecher system did not 


produce any marked asymmetry i in the resonance _ The 
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which ‘remains even when the immediate effect. of the working of the 

generator is removed is due toa secondary field, which is transmitted along 
the Lecher wires, and compounds with the ordinary standing waves. The 
nature of this field requires further tts it can be removed by 


suitable alteration in the coupling. BERS, A. 


327. Application of Whiddington Ultra- Lloyd. 
Journ. Sci. Instruments, 6. pp. 81-84, March, 1929. 
A description of a method adopted to overcome some of the difficulties 


met with in the use of the heterodyne micrometer, and improved arrange- 


ments for the indication of zeto-beat condition audibly or visibly. The 


method is applied to the measurement of the magnetostrictive properties _ 


of small samples only 5 cm. in length. - A notable feature of the apparatus 


is the acoustic coupling devised to communicate the vibrations of the 


detector microphone to the earphones. This consists of a. glass tube — 


fastened. to. the microphone of the detector along which the sound 
| conveyed to another microphone attached to the earphones in the ordinary 


way. A further method is described siidiied the vibrations to be optically : 
recorded, S. GB. 


wee: H. Handley: Sci. ‘Tustrumients, 6. Pp. 
March, 1929: 

For cold worked specimens of an 
length on magnetisation can only be satisfactorily measured by an electro- 
magnetic method. The changes in length in the wire are made to cause 
variations in the capacity of a condenser in an oscillatory circuit. The 
efficiency of the present method lies in the mounting of the condenser 
system so as to reduce mechanical vibrations and spurious electromagnetic 
disturbances to a minimum. To accomplish this both plates of the con- 
denser were supported by the same body, a heavy slate yoke. ‘he inertia 
of the system was great, and the solenoid was mounted independently of 


the rest of the apparatus. Lloyd’s method of measurement of changes in 


Capacity was used [see following Abstract]. To eliminate the trouble due 


to viscosity of the paraffin and the temperature effects the solenoid was 
- wound with two layers of wire of equal number of turns, which could be 


put in opposition or in conjunction by means of a six-pole switch. The 
advantages claimed for the method are: (a) elimination of vibration; 
(6) elimination of temperature variations; (c) shorter time to assume steady 
conditions, viz., about 16: minutes; the arrangement of the 
condenser reduces non-axial effects of the wire to a minimum; (e) the load 


_ -Fequired to keep the wire in position is comparatively negligible; (f) the 


magnetic field can be measured to high accuracy if desired, It was shown _ 
that cold work diminishes the maximum elongation of steel wires, a con- 


firmation of the work of Williams and More. 


329, Magnetostriction and Allied Phenomena. J. H. ‘Vincent. 


4 Journ. of Sci, Instruments, 6. pp. 89-90, March, 1929. 


Suggestions for the development of the method of Lloyd and Handley 


: (see the two preceding Abstracts] for the detection of other magnetostrictive 


effects. Schulze states that a liquid shows a minute Barrett effect, and it 
is suggested that the Lloyd and Handley method could be utilised to 
a this, since if its volume changed its specific inductive capacity 
would change. It is further suggested that it may be or with the 
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- ultramicrometer to detect the Joule effect in substances. such as glass, if 


of Double Circuits. R. Bock. Zeits. 54. 34. 
pp. 257-259, 1929. 

For the production of a hétecuindeibe magnetic field the duble-ciesult 
arrangement of Helmholtz and Gaugain is frequently used. Its chief 
-chatacteristic is two circular conductors of the same radius, with their 
eentre points on the same axis, distant from one another by a space equal 
to their radius; through which the same current flows. By means of 
spherical furictions the present work evaluates the absolute strength. of the 
magnetic field in such an arrangement. The work is theoretical through- 

out. The results are tabulated for different radii, etc. .. . % GB. 


| 331. Production of Homogeneous Magnetic Fields by Circular 
Current Circuits. G, Fanselau. Zeits. f. Physik, 54, 3-4, pp. 260-269, 
1929. 

A mathematical discussion of the conditions necessary for the precise 
_ arrangement of circular current circuits for the production of homogeneous 
magnetic: fields. In comparison with the: known Helmholtz coils an 
arrangement is discussed which should exhibit a considerable improvement, 
and the. use of this new arrangement is suggested and investigated for the 


_ determination of the strength of the earth’s magnetism. The results are — 


in tabular form for the suggested method. S. G..B. 


332. “Magnetisation Diagram for Iron Crystals. J. Sizoo. 
Zeits. f. Physik, 56. 9-10. pp. 649-670, 1929. 

_ Measurements were made on a number of iron ‘crystals with large 
form-factor. The material was crystallised from. pure electrolytic iron, 
and.crystals from 10 to 15 cm. long were obtained. The orientations of 
the axes were determined, and the crystals were tested by magnetometer 
and, in some cases, ballistically. The observations lead to the conclusion 
| that the true magnetisation curve contains kinks; hysteresis was present 
in all cases, but only in the region of small fields. Above the last kink, 
the magnetisation is reversible. The remanence is of the same order as in 
polycrystalline material, and is very probably a function of the orientation. 
also Abstract $312 (1928).] A. 


333. Magnetic Moment of the of 
S. Akulov. Zeits. f. Physik, 57. 3-4. pp. 249-256, 1929. 

' The internal magnetic energy density of the iron monocrystal may ee 
represented as the sum of the densities of the dipole and the quadripole. _ 
The moment of the quadripole is determined by two methods, namely 
.from the area of the curves relating field direction with the component 
_ of magnetisation parallel to the field, and from the course of the magnetisa- 
tion curves for the component normal to the field. The energy densities 
of the dipole of the body-centred lattice and of the Be ah vos are evalu- 
ated. {See also Abstract 2831 (1929).] | A, 


‘334. Magnetic Investigations of Adsorbed Aharoni 
and phys: Chem, 4. Abt. B. 3. Pp. 175-189, duly, 
bedi 

In: this a method te exact measure- 

VOL, XXXIII.—A.—1930, 


ate 
| 


ELECTRICITY AND MAGNETISM. 89 


mient of magnetic susceptibilities, which may be worked veithout knowledge 
of the field strength and is especially suitable for low temperatures. The 
systems chabasite-oxygen, charcoal-oxygen and palladium-hydrogen have 


_ _ been measured by this method at different gas concentrations and tem- 


peratures, and also the ammonium halides, manganese oxide and man- 
#anese peroxide. The susceptibility of oxygen adsorbed by chabasite is 
smaller than that of the free gas and changes discontinuously at integral 
molecular ratios; similarly, for the system charcoal-oxygen. The data 
for the system palladium-hydrogen are explained on the assumption of the 
presence of a compound Pd,H, which is feebly paramagnetic, the residual 
hydrogen being adsorptively bound. Anomalies of ammonium salts at 
— 30° to — 40°C. are not magnetically discernible, wera are of ‘similar 


335: Setarution of Electric and Polariedtion: of 


in Quantum Mechanics. K.F. Niessen. Phys. Rev: 34. pp. 253-278, 
July 15, 1929. 


In this paper the of ‘dielectric ‘and: susceptibility - 
in quantum mechanics previously made by van Vleck are extended to 


iticlude higher powers of the field strength. This is necessary in fields so 


strong that the moment is not linear in the field strength. As noted by 
Debye, the electric polarisation of a gas results from two effects: (a) a 
change in the spatial orientation of the rigid or permanent moment of the | 
molecule; (b) the inducing of an elastic polarisation or deformation of the 
molecule. The effect of (a) is calculated to all powers of the field strength 
and yields “exactly the classical’ Langevin’ function: L(y, F, T) = 
[cot gh(wF/kT) — kT/uF), provided only the (rotational) energy changes in 
‘allowed "’ transitions are small compared to kT; y is the permanent 


- moment of the molecule. The part of the moment resulting from (b) and 


the part arising from the superposition of (a) and (b) is calculated to terms of 
the third order in the field F. The complete formula for the moment is to 
this order: mp = +- Do)F + (Gq + + — FS 
where po, % 71 72 are constants whose explicit expressions in terns of the 
individual rriatrix elements are rather complicated. This expression is of 
the same type-form as that of Debye, except for addition of the term qo. 
and reduces identically to his type-form if, following Debye, the model is 
specialised by the assumption of simple harmonic restoring forces. Brillouin 
has shown that if ’’ be the hs atom 


4. + DsH/AT 


where 7 + 1 is the azimuthal quantum number of the old iebae siece'y | 
and B the Bohr magneton, and this function is now shown to differ from 
that of Langevin because the various Cartesian components of the angular 
momentum matrix do not commute in multiplication, a complication not 
found in the electric case. The appearance of this Brillouin function 
(which is expressible as the difference of two Langevin functions) obviates 
Debye’s objection that the classical Langevin theory yields infinite entropy 
at T = 0 in contradiction to the Nernst heat theorem. When “spin ’’ is 
included two limiting cases are considered, and the paper concludes with a 
discussion of the magnetic polarisation of 
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336. Magnetic Behaviour. of. Some 
piinementnen: Indian Journ: Phys. 4. pp. 1-14, July, 1929. i 
A small crystal is attached to the lower end of a. vertical. glass Sbre, 
whichis is, in turn, fastened to a horizontal quartz fibre stretched parallel 
to the field. On applying a non-homogeneous magnetic field to the crystal, 
the latter moves across the field, and the susceptibility of the crystal for 
the particular orientation is found from the motion of the upper end of 
the fibre observed by a microscope. A table of results contains the ratios 
of the principal susceptibilities and the principal optical refractive indices 
of eight organic crystals. Magnetic anisotropy is found to be high in 
aromatics and feeble in aliphatics. The crystals are grouped in two. 
- classes: in the first, there is coincidence of the axes of maximum optical 
moment and maximum diamagnetic susceptibility; in the second, these 
axes intersect. In their chemical nature the two classes are similar to 


337. Crystallisation in Strong Magnetic Fields. Welo. 
Phys: Rev. 34. pp. 296-299, July 15, 1929. 
._ Lead, tin, bismuth, nickel chloride and potassium ferricyanide were. 
_ erystallised in strong magnetic fields and examined for changes in the 
magnetic susceptibilities. The changes, if any, were not more than 0-16. % 
in Pb, 


| 338. Diamagnetism and Space Charge ‘Distribution of Atoms 
and Ions. E. C, Stoner. Soc.; Proc. 1. Pp: 
490, July, 1929. 

The author uses of a self-consistent field to get the 
theoretical space charge distribution for spherically symmetrical ions and 
atoms and from this values of the diamagnetic susceptibility are calculated 
for He, Lit, Na+, K+, Rb+t and Cl-. The experimental results of Joos, 
Ikenmeyer, and Wills.and Hector are discussed, and for He calculated. and 
observed values agree to 1%, while for positive ions satisfactory agreement 

is obtained. For the free Cl~ ion the calculated value is much greater 
than that found for the ion in solution. It is not clear whether this is due | 
mainly to errors arising from the difficulties in calculating the self-con- 
sistent field for r, large with a negative ion, or to the special boundary 
conditions producing important modifications in the [See 
Abstract 1986 (1928).] : R.S. R. 


339. Heaviside’s Fractional Differentiation. W. E. Sumpner. 
Phys. Soc., Proc. 41. pp. 404-425, June 15, 1929. : 


operator applied to a power series as yielding 


(a is any positive number, the variable, and 


constants), the justification for its use in certain problems is eatablighed: 

It is not assumed that the operator has any connection with the differenti- 

ator of the calculus, and, in fact, even when a is a positive integer, De (the 

calculus differentiator) and p* are not identical in meaning. In the 

_ Discussion, T. J. l'A. Bromwich pointed out that the use of complex 

integrals as a means of interpreting is claimed 
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explain: Heaviside’ s- workin general.and. to throw light on 


points not easily: were given 


340. Eddington’s ‘Theory of the Electrical 


Eddington, in a recent paper, has called attention to the difficulty, 
under the old theory, of understanding why the charge of an:eléctron and 
of a proton should have the same numerical value. The author, however, 
had previously shown, using the old theory, that an electrical elementary — 
particle can only be divided into still smaller particles if its charge is greater 
than a definite universal minimal charge, designated as ¢ min. The mass 


the particle makes no difference whatever. He found that ¢:min was 


certainly larger than x than 1: ‘14x 19-16 


APPARATUS. AND. INSTRUMENTS, 


Electrostatic Machines with Condensers. 
deamaee Rendus, 188. pp. 1546-1547, June 10, 1929. 

A theoretical discussion of the principle of an electrostatic machine 
with condensers described in a _ Previous Abstract 3623 


342. New F. ‘Schonland. Cambridge Phil. 
Soc., ‘Proc, 25) pp. 340-348, July, 1929. 
nidw type of ionisation electroscope in tleveribed high 
voltage-sensitivity with small capacity. ‘It consists of a small rectangular 


New Electrolytic Conductivity Bridge. Gall. Journ. 


Sci, Instruments, 6. pp. 231-233, July, 1929. 


A new arrangement of a conductivity bridge for the Aapieiniantion of 
the electrical conductivity of solutions is described: The bridge is fitted 
with a variable mutual inductance, a substitution resistance box, and a 
mercury change-over switch, whereby the elechrahytie cell can. be switched 
in or out. of the circuit. Ff. 


worth and D. A. MaclInnes. JOSA. and RSI. 19. pp. 50-56, July, 
1929. 

The regulator, described [see Abstract 2984 (1926)}, was limited 


~ in action to adjustments of current for variations in only one direction. 


An additional device adapts the apparatus for generaluse. G. E. A, 


» 345. Low-Power Audio-Frequency A.C. Supply for Laboratory 
Use. C. W. Oatley. Journ: Sci. Instruments, be pp. 217-220, 
1929. 

A description is given of an providing current 


. al constant frequency and good wave-form for use in bridge measurements. 


Oscillations are maintained by a standard electrically-maintained tuning- 
fork, and the alternating output can be fai to several _ by means of 
a special distributing transformer. patti 
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346. Reciprocating Wilson Cloud Expansion Apparatus. 
G.L.Locher: J:0.S.A. and R.S.I. pp. 58-64, July, 1929. 

- A Wilson cloud expansion apparatus arranged for stereoscopic photo- 
graphy has been designed which is particularly useful for aeons. 
of the paths of X-rays Gases. 

Ww. 


347. Theory of the Tikerg:Thaléa ‘Vv. ‘Theimer. 

Leits. f. 49. PP. S68; July, and pp. 386-395, Aug., 
1929. 

Studies the theory of the saadinebotiicker, with the Dahlblom modifica- | 
- tion; and works out accurate formulz for the different ways of using the - 
instruments, from which approximate formule are derived which are of 
greater accuracy than those derived by Tiberg, Thalém and Dahiblom. 
Explains the use of the magnetometer in locating the position of masses 
- of magnetic,ore below the surface. The ore mass is assumed to have an 
_ approximately vertical magnetic axis, and it is shown how, by plotting 
the curves of equal horizontal magnetic intensity on the surface, the point 
in. which this axis cuts the surface can be SaPSERINA taki, A. 


RADIOGRAPHY AND ELECT ROPHYSIOLOGY. 


2 348. Report of Irish Radium Committee for Year 1928. wes 
| Dublin Soc., Proc. 19. PP. 277-293, July, 1929. 
349. Local Application of in Il. 
Biradiant Needles. J. Jon»: Roy. Dublin Soc., Proc. 22. Pp. 273-276, 
July, 1929. 
A description of a radium senile made bilaterally. asymmetrical, ‘the 
one half of the needle being made of iridium or platinum, and the other 
of steel.or glass. In this way the radiations proceeding i in opposite direc- 
tions from the needle perpendicular to its long axis may be made very 
different. A simple mode of construction by forming the needle of plati- 
num sheet 0-4 mm. thick is described, the sheet making one: and a half 
turns round the central rod. The rod is then withdrawn, leaving an approxi- 
mate cylinder with the one half having a thickness of 0-4 mm. Pt and the 
other 0-8 mm. Pt. [See also Abstract 1344 (1914).] | “W.V.M: 


350. Instrument for Rapid Visual Identification of Radium 
Tubes and Needles. Gi W. C. Kaye and Ww: ws — ‘Brit: J. of 
Radiology, 2. pp. 356-358, July, 1929. 

An instrument designed and constructed at ‘the National. Physical 
Laboratory to facilitate the rapid visual inspection of large numbers of 
radium tubes and needles, to minimise re ed provide adequate 
protection for the observer: W. V. M. 


Differential Action of X-Rays ‘Some 
Living Tissues. S. Russ and G. M. Scott. Brit. J. of Radiology, ie 
pp. 301-305 ; Disc., 305-306, June, 1929. 
In previous work Russ has shown an apparent selective action, i 
. «dent on wave-length, in depilation of rats and the action upon wee S 
rat sarcoma. In the present paper still harder X-rays (0-10 A.) and 
radium y-rays have been used. To avoid irregularities both the 
skin and tumour were simultaneously The is that six 
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times as much short-wave energy has to be applied to produce an equal 
skin reaction and about 2—6 times in the case of the effect on the tumour as 
in previous work with softer rays. As a result the authors consider: 
_ (1) reaction.in skin and tumour is dependent not only on the energy ab- 
sorbed, but also on the wave-length, (2) the extent of this differential action 
depends on the particular tissue. . The theoretical aspects.of the selective 
~ action are discussed. In the Discussion, Hopwood drew attention to 
differences between the results of present and past. cca Pe as regards 


352. Radium and Radon Tubes [Their Minimum Intensities 
for Practical Use]. S. Russ and G. M. Scott. Brit. J. Radiology, 2. 
pp. 390-400, Aug., 1929, 

Experiments were made on Jensen's s rat sarcoma snd show that radium 
or radon tubes when of too small intensity, whilst inhibiting growth, — 
cannot prevent tumour growth. It is also shown that tumour cells left 
undisturbed after irradiation are less likely to grow than if removed and 
inoculated into live rats. It is, therefore, inferred that the surrounding 
irradiated tissues have an influence on growth retardation and disappear- 
ance. B. FL. 


"353. Unrecognised Danger in ‘Valve Sets. N. S. Finzi. Brit. F: 
of Radiology, 2, pp. 359-360, July, 1929. 

The danger of X-ray excitation by valves used to rectify alternating 
current in X-ray apparatus, when worked with insufficient filament 
current, is pointed out. The author illustrates a film fogged by such 
stray radiation, and mentions two similar cases other than his own. 


354. Dielectric Loss in senesced Solutions in High- -Frequency 
Fields. W.T. Richards and A.L. Loomis. Nat. Acad. Sci., Proc. 15. 
pp. 587-593, July, 1929. ; 

Scherschewski has reported a biological effect of short-wave electro-' 
static fields. Christie and Loomis have stated that all such effects are 
solely due to heat generated by the fields, a view confirmed by other later 
observers. The present paper is a mathematical investigation (not suitable 
for brief abstraction) dealing with the effects of high-frequency fields in 
solutions of inorganic salts. The results have been tested and verified 
over a considerable range of frequencies and conductivities, and should 
be applicable for the pap be of the physiological effects induced 
high- frequency fields, | B. j.L 
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he 355. Adsorption of Gases ahd Vapours and the Langmuir Theory, 

Hi. Zeise. Zeits. f. Elekivochem. 36. pp. 426-431, July, 1929. f 
' ~The first part of the paper contains a discussion of certain criticism ie 3 
Polanyi and Hiickel respecting the validity of the Langmuir Theory for _ 

the adsorption of gases at solid adsorbents, and also of the Berényi experi- 
2 ments which were carried out to explain the considerable deviation between 
Polanyi’s Theory and the measurements of different investigators. In the 
second section it is shown that for the adsorption of vapours the Langmuir 
Theory is valid within certain limits which are determined, on the one 
hand, by particularly strong unions (shown by extremely high thermal 
data), and on the other by the phenomena of two- and three-dimen- 
sional condensation, which partly take place initially and partly at 
densities. Certain cognate investigations are also discussed. 
H. H. Ho. 


~ 356. Basis of Potential Theory of . Adsorption. M. Polanyi. 
Leits. f. Elektrochem. 35. pp. 431-432, July, 1929. | 

Since certain writers have criticised adversely the author’s potential 
theory of adsorption, he now discusses the main difficulty which arises from 
the relationship of the theory to the range of the adsorption forces, under 
the following headings: (1) The adsorption forces are independent of the 
temperature; (2) the adsorption force, which acts upon an adsorbed 
molecule at a definite point, is independent of whether the neighbouring 
zone. is occupied by adsorbed molecules or not; and (3) the adsorption 
forces do not influence the inner forces which operate between the adsorbed 
molecules. In consequence the same equation of state holds, and is 
applicable to the adsorbed layer, as for the adsorbed substance under 
The last.section is explained at length. H.H, Ho. 


357. Adsorption on a Washed- Glass ‘Surface. 
H. S. Frank. J. Phys. Chem. 33. pp. 970-976, July, 1929. 

The adsorption of water vapour upon a heavily acid-washed surface of 
_ pyrex was measured at pressures ranging from 5-2 x 10-* to 8-7 x 107° 
mm, of mercury. A known amount of water was introduced into a space 
of known volume at a known temperature and the pressure was measured. 
The difference between this measured pressure and that calculated from 
the gas laws represented the water removed from the gas phase by adsorp- 
tion on the walls. The pressure gauge used was of the membrane or 
diaphragm type, and was entirely composed of glass. The movement of 
the glass diaphragm was communicated to a thin aluminium disc forming 
one plated of a parallel plate condenser, the change in capacity of which 
was measured. The manometer was calibrated by. comparison with a 
McLeod gauge using air dried in a liquid-air trap. The results show that 
' the adsorption process is slow, a steady state, in general, not being reached 
in fifteen minutes. There is evidence against the applicability of the 
Langmuir theory of adsorption; the experiment rather lends support to 

_ the conclusion that the surface is covered with a layer of silica gel. , 
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48. pp. 231-237, July, 1929... 
The adsorption of succinic and acetic acids ‘was 
experimentally determined. Hydrochloric acid was employed as a com- 
parison material insomecases. The relationship of x, the amount adsorbed 


to m, the quantity of carbon used, was determined for different amounts. 


of the acids. Varying volumes of the acid solutions were shaken with one 
gramme of the charcoal, and the change of concentration determined by 
titration. The results showed that when a (concentration ssa the acid) 


359. Adsorption Hysteresis. A. R. Urquhart. Shirley fi nst., Mem. 
8. pp. 19-26, April, 1929. J. Textile Inst. 20. T. pp. 117-124, 1929. 

The earlier work of this author, as well as the general theories. of Zsig- 
and McGavack and Patrick, is’ referred It is concluded that 
the presence of non-condensable gases is not sufficient to explain the 
phenomenon. It is further observed that the adsorption hysteresis for 


cotton is an intrinsic property of the material, which caren be Wie | 


as being due to faulty methods ofexperiment. 


360. Mechanism of ‘Adsorption of Water by Cotton. A. R. 
“Urquhart. Shirley Inst., Mem. 8. pp. 27-34, Apwil, 1929, J. Textile Inst. 
20. T. pp. 125-132, 1929. 

_.. In this paper is discussed the intimate structure of cotton regarded as 
a colloidal gel, and a theory is presented which has been of value in explain- 


ing. ona common basis many apparently unrelated observations, The 


theory, though originally developed for cotton, has been found applicable 


to starch and for explaining some of the Sead observed generally — 


with elastic gels. 


361. Two-Phase of of Water Vapour by 
Cotton Cellulose. FT. Peirce, Shirley Inst., Mem. 8. pp. 36-82, 
April, 1929. J. Textile Inst. 20. T. pp. 133-150, 1929. : 

‘The present paper is an attempt to present a clear mental picture of 
the way in which water enters into cotton and how it effects it. The effects 
-are divided into two classes: (1) the influence of adsorbed water on the 
‘physical properties, strength, elasticity, rigidity, swelling and evolution 
of heat; (2) the supply of necessary moisture by the adsorbed water for 
chemical reactions and growth of organisms. It is, observed that the 
-mathematical.expression for the adsorption isotherm presented does not 
bear any close resemblance to those discussed in the literature. J. K 


-** 362. Heat of Wetting of Powders with Solutions and Heat of 
Adsorption. P. Rehbinder and F. L. Krajuschkina.  Zeits. f. phys. 
Chem. 142. Abt.\A. 4. pp; 282-288, July, 1929. 


‘Determinations of the heats of wetting and the heat of eieorption of . 


oinidient in solutions of substances having limiting surface activity. Solu- 
tions in waterand hexane were employed. It was found that for hydrophile 
Lamome the heat of wetting increased with the polarity (dielectric:constant) 

of the pure liquid, and for hydrophobe powders a decrease was observed. 
~The latter fact denoted that the heat of flotation was positive. The heat 
‘of adsorption is smallest for adsorption from the solvent which exhibited 
‘the greatest heat of wetting. The dependence of the differential and 
B. 
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363. Heat of Adsorption of Oxygen on Charcoal, 
H. E. Bramston-Cook. Am. Chem. Soe., 51. pp. 2019-2029, 
July, 1929. 

The differential. of of oxygen. on cocoanut 
charcoal was measured as a function of the gas concentration on the 
charcoal... The maximum heat of adsorption at. zero concentration. was 
found to be 89,600 calories per mol of oxygen. - The specific. nature of 
_ the adsorption and the constancy of the charcoal surface was emphasised 
by the similarity of the heat of adsorption against gas concentration on 
the surface curve with that obtained in previous investigations. The 


specific surface of the charcoal was estimated to be bisa of 2- 8x10 -« i 


_ and 6:1 x 10sq,cm. pergramme, 3. B. 


364. Orientation of Molecules on ‘Solid and 
Range of the Orienting Forces, D. Talmud. Zeits. f. phys. Ghem.. 
(442. Abt. A. 3. pp. 233-236, July, 1929. . 

When powdered CaCO (or BaSQ,) is ‘stirred i in water, a drop of oleic 
acid added, and a light organic liquid (benzene, alcohol, petroleum) is 
poured on the surface, the hydrophile powder retains much of this liquid 
after stirring ; ; the powder swells like a gel. On adding some mineral acid 
or an excess Of Oleic acid the powder balls up, drops rise from it, and after 
some hours separation of liquid, water and powder is complete. ‘According 
to J. Traube, powdered galena (hydrophobe) retains some benzene under 
water, but releases it on addition of oleic acid. These experiments agree 
with Rehbinder’s view on flotation, that substances which, like oleic 
acid, strongly diminish the absolute wetting by a liquid are predominantly 
adsorbed by a solid surface of greater polarity difference, the adsorption 
being from the water at the hydrophobe wall, from organic solvents 
at the hydrophile wall. Thus, oleic acid is adsorbed by the CaCO, from 
the benzene, and by PbS from the water.. Quartz does not extract benzene 
on addition of oleic acid, but does so in. the presence of lime; the CaSiO,. 
then makes the surface hydrophobe. This agrees also with the views of 
Langmuir (on orientation of molecules in monomolecular layers)..and of 
Fajans. (ions forming insoluble compounds are adsorbed by preference). 
Some experiments are described on the determination of the range of the 
orienting forces the thickness of layer on freshly 
precipitated CaCOg. B.. 


365. Surface Films on Water and (A. 
Marcelin. Comptes Rendus, 189. pp. 236-238, July 29,1929. 
_' The coefficient of re-expansion (on increase of temperature) of a film 
decreases as the benzene solution of the substance used is more-dilute, but 
rarely falls below 1: 5.and never to Corrected’ thereby, Langmuir’s 
results for a monomolecular film (dm. Chem: Soc., J. 39,.p, 1868, 1917] 
are much lower than those obtained by. X-ray examination... In. view of 
Emir’s results [see Abstract 3668 (1929)] it is concluded that the molecules 
are really close-packed on the surface, not at ‘‘ maximum. expansion,’’ but 
at ‘‘saturation.’’ A film the thickness of which is accurately equal. to 
the length of a molecule (/) can therefore be obtained by first expanding 
to ‘maximum extension’’ by raising the temperature, and then com- 
‘pressing the ‘‘ superficial solution ’’ thus obtained to ‘‘.saturation,’’ Hence 
is: deduced the formula / = VC/SE; where V is the volume of the substance 
_ occoupying at maximum expansion the area S; E the coefficient of expansion 
to the state of “superficial solution ’’; and C the coefficient of hemetverss of 
VOL, XXXIII.—a.—1930. 
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area to compress to “‘saturation?’ between: 1-5 
and 2, and E/C differs little from unity. Results:thus: deduced agree well 
© 366. Surface dolustons and Molecular Films. ‘Study of Certain 
: Bodies and Determination of Length of their Molecules. F. Emir. 
Com tes’ Rendus, 189. ‘pp? 289-240, July 297 1929) 
| rcelin’s formula’ for preceding” Abstdact} ‘the 
determination of the length of the molecules of palmitic acid (E = 1+76, 
C4246, PS 17-8 A); stearic acid (E = 1°47, —'1+94, 19-4 A), 


CHEMICAL PHYSICS;AND ELEC 


= ‘178, 19-8 and respectively. 


5867. Surface Solutions of Oleic ‘Acids of, any 
Marcelin has: if'S is ‘thik 
wis 6f oleic acid (assumed ‘to be monomolecular with, molecules. close- 
packed); P the surface pressure»sand T the temperature, PS =.KT. for 
‘expansions ‘up to 28S, K»being approximately =) R/20. ‘By means of an 
improved form of Marcelin’s apparatus the expansion of a film. of oleic 
acid on N/100 hydrochloric acid at 19° has been investigated up to. 1000S 
(30,000 A?); The expansion curve falls rapidly to 2S, then-more slowly 
to 17S, agreeing well with that required by Marriotte’s law with K = R/20; 
Mart 17S. to 170S_ it is almost horizontal, but thereafter approaches a 
also the two p eding Abstracts. 
PP. 97-104, July, 1929. BE 
Method, of removi and collecting dissolved gases from. liquids is 
described. It is possible, through, the application of the ‘principle of 
vacuum sublimation, to prepare gas-free liquids for use in the determination 
of physical constants phheed appreciable loss of either liquid or dissolved 
gas. Experimental results are presented which demonstrate the prac- 
Suenbalty, of the method as. well as its theoretical limitations. | _ AUTHOR. 


"369. Heats of Solidification and of Solution of Saccharose. 
Tian. Comptes Rendus, 189. pp. 164-167, July 22, 1929. 

‘Super-fused sugar has a positive solution-heat, while that of erystailived 


370. Solubilities of Soluble Electrolytes. I. Retattonshi 
hetabenn Temperature Coefficients. A. F, Scott. J. Phys. Chem. 
1000-1014, July, 1929. 
preliminary study of the solubility of soluble was carried 
out, Relationships between the temperature coefficients of solubility were 
indicated, and an attempt to develop an outline of a theory which would 

these relationships was made. The*examination: of the’solubility 

curves led to the discovery of a number of discontinuities which had ‘not 

been recognised previously. The is 
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‘371, ‘Limiting Sotution- Heats.” Perrew. Comptes Rendus, 
167-169; July 1929. 

hydrated salts. Measurements for carbonate of soda, dibasi¢ ‘phosphate 


of sodium, chloride of barigm, of sodium, of copper. 


372. > Studies on of Limiting Boundaries. 
bi 
A etitical thes: mixtures of powders of various 
3 cnleeiide with mineral and other oils. It is shown that a pseudo-solid 
layer surrounds the dispersed particles of a colloid or plastic system. A 
method is developed whereby the ratio of the volume of this pseudo- 
solid phase‘'to' the accompanying phase! .can ‘be: determined. :The: tatio 
of the thickness of the: pseudo-solid phase ‘to the radius..of, the disperse 
particles depends upon the size of the particle, is inversely proportional 
to the degree of dispersion, and:in a given. solid-liquid system it was constant 
over a range of concentration. This ratio is shown to be of great impor- 
tance in the characterisation of a system, and is closely allied with the 
flow-solidity and the general colloidal properties. Experiments throwing 
light upon the nature of this layer, its physical properties, and its effect 
are described: Abnormalities of plastic flow are described; which: are 
the consequence of adsorption of the solid on the of 
particles, and the is discussed. B 


373. Validity of Stokes’ ‘Law for for Non- ‘Particles. 
A.H.M. Andreasen. Kolloid Zeits. 48. pp. 175-179, June, 1929. 

_ A review of previous publications in this field is first given, following 
which comes a description of experiments which;establish the -validity of 
the Stokes’ law for flint particles. Curves..and» METS: are 
included in the paper. Ho. 


374. Intensity of ‘Tyndall’ ‘Light in Agar. Gas. E. Hatschek. 
Kolloid Zeits, 48. pp. 246-248, July, 1929. | 
Investigations of the intensity of Tyndall light in git gels were made 
by Hatschek and Humphreys [see Abstract 221 (1925)}, and by Krishna- 
murti [see Abstract 1514 (1929)], who showed ‘that the intensity of the 
- scattered light was greater in the gels than in the sols. It was concluded 
that.in the condition of the gel the number or the magnitude, or both, were 
greater than in the sol. The. results of the. latter author are secapase 
and his conclusions discussed in the present Paper. 


Coagulation in Smokes, H. S. Patterson; ‘Whytiaw- 
ray and. W. Cawood. Roy. Soc. Proc, 124. pp. 502-522, July 1, 1929. 
ne authors carry out further ‘ext iments on smokes’ ‘and study the 
possible influence of the degree of he erogeneity and of eléctrification, ° ‘as 
well as the effect of size on the rate of coagulation. ‘Before embarking ‘on 
this. programme, the process of counting ' was scrutinised, errors eliminated 
the method improved. E. F. 


376, Structure and: Electrification of Particles. H. s. 
R. Whytlaw-Gray Roy. Soc., Proc. 
July 19W. > 

experiments have brought to light no: difference in. the 
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1 Tates comparable ‘smokes which differ in electrical 
character.” Thesdéfference between the rate of:coagulation of comparable 
smokes ‘of MgO and ammonium. chloride indicate that-electrification exer- 
cises little; if any, effect: Moreover; the authors havea’ yet detected no’ 
‘appreciable’ difference in the coagulation of ammonium chloride smokes 
‘of the same or in the 


377. Electrolytically ‘Deposited’ Metals. Foerster K. 
Letts: f. Elektrochem. 35. pp. 409-426; J uly ,.1929, 


‘Earlier ‘work of F.\Foerster-and. J. Fischer: ‘onthe: deposition, of, tin 
ill solutions of stannous sulphate in the presence of sulphonated pro- 
ducts of m-cresol and crude cresol sulphonic is continued, It was 
found»that the: adsorption of substances contained in. the crude cresol 
sulphonic acid and. the resinous. condensation: products, at the kathode, 
prevented the tendency :of the tin.to grow: into needles, Cadmium is 
deposited in needle form’ from. acid sohutions.of.cadmium sulphate, and to 
@ greater extent: from ammoniacal ‘sulphate solutions, ..Cresol sulphonic 
acid; which was purified from resinous matter by filtration through animal 
charcoal, tended to prevent the formation of needle crystals in the case of 
cadmium, but the addition of crude cresol sulphonic acid which. prevented 
the formation of needle crystals of tin caused a spongy deposit of cadmium. 
The use'of a ‘kathode of large crystals of cadmium influenced the structure 
‘ofthe’ cadmium deposited upon it.’ Zinc and lead were’ found to be infiu- 
enced in the same way by crystal structure of thie 


_ 378, Fibrous Structure in Metals Deposited by the Difference in 
Solution: Pressures. .S. Tsuboi. Kyoto Coll. Sci., 
12. pp. 209-215, July, 1929. In English, 

The arrangement of micro-crystals in the. thin plates of metallic lead 
por cadmium, which were deposited from some-salt solutions. by. a piece — 


of zinc being put’ into the solutions, was examined.. The majority of the 


«micro-crystals in the lead deposits have one ofthe (111) planes of the 
cubic crystal’ nearly parallel to the flatsurfaces of the deposits.. In the 
‘case of cadmium deposits, the (0001) plane of the hexagonal crystal is 
‘situated nearly ‘parallel to the flat. of. the [See 


379, Favourable Direction of Geowes of Some Metal Crystals. 
Tsuboi. Coll. Sci., Mem. 12. pp. 223-226, July, 1929. In 

‘The favourable crystallographic direction of growth le various: metal 
éryuthls is examined in the present experiment. Most of the aluminium 
and lead crystals grow in the direction nearly parallel to the [100] axis 
‘of the face-centred cubic crystals of these metals. The majority of the 
‘zinc, cadmium and bismuth crystals grow in the direction nearly perpen- 

AUTHOR. 
380; X-Ray Investigation of and Zine 
as ¥Y. Ogawa. Tohoku Univ., Sci. Reports, 18. pp. 165-176, June, 


19290. In. English, Report No. 220 from the Research Inst.. for Tron, 


analysis was cased out for the alloys of ron and ind 
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‘The result of this analysis confirmed the correctness ‘of the new diagram 
of the Fe-Zn system recently published by one of the writers,-and also 
the existence of two compounds Fe,Znjy and FeZn,. The, crystal form 
of the compound FesZnyp is ‘cubio; ‘having 9 A. as the lattice constant.and 
‘containing 62 atoms in: aunit cube,:itsspate group belongs).to. one. of 
T4, O and O*, probably to the latter. ‘The crystal form of FeZa, belongs 
to the hexagonal system, having an axial ratio of 1-60 and the hexagonal 


lattice as the atomic distributions. AUTHORS. 


pp. 544-647, 1929.» 
Tests wete made on perlite a: soft: iron, 
and the cooling and heating curves found during the working of fractured | 
_ samples. It was found that Ac, has its temperature lowered 7°, Ac, by'4°, 
and Ar, raised by 4°, and the last gives the largest value for b° change. 
‘The decrease of hysteresis by working was evidently limited in the -first 
case by the influence of the rate of transformation on the working. On 
the other hand, the question arises whether with the observed effect an 
Bes Abstract 1926 (1927). R. 


382. Comparison the. | at the AC, Point of 
Single and Polycrystal Iron, both in the Strained and Unstrained . 
State. H. Quinney. Roy. Soc., Proc.:124. pp. 591-603, J uly 1, 1929. 

A study has been made of the effect of initial crystal size on the 
behaviour of pure iron, during its passage through ‘the Ac, ‘point, when 
the crystal structure changes from the body-centred to the face-centred 
cubic lattice. It is found that there is no change in’ the temperature ‘of 
the Ac, point whether the iron passes at the transition temperature from 
the single to the polyerystalline condition or is throughout polycrystalline. © 
‘There is, however, a very marked change in the form of the temperature- 
_ time curve at the Ac, point, which shows that'the heat absorption is less 


for the polycrystalline than for the single crystal variety.. It is suggested 
that this difference is to be accoutited for by the existence :of surface 


energy at the crystal faces of the polycrystalline iron, In support of this 
hypothesis it is shown that the heat absorption at the Ac, point is lessened 
considerably by mechanical overstrain. An estimate has also been made 
of the relative contraction of crystal and at the 
point. 7 J. W. 


383. ‘Ternary of Copper-Aluminium with Manganese, 
Tin or Cobalt. E. Morlet. 189. PP. 108-104, July 
Most of ‘the alloys contain 10 % of to 6%, is is 
dissolved by the a and y constituents and does not cause the formation of 
a special compound. With increasing Mn percentage both: the Brinell hard- 
ness and the electric resistance rise. When the alloys are heated between 
470° and 550°, there is eutectic transformation at two points which merge 
‘into one transformation of larger amplitude ‘as:the Mn content is faised. 
Slow cooling does not affect this change; cooling: in air lowers it to 330°; 
quenching in water gives rise to a martensite. « In the case of tin, a special 
5 constituent, brilliant white, appears, when both the Aland Sn percentages 
are’ below 6, which on quenching in: a 
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B84, Composition of « Bronze, w. Hume-Rothery. Phi. Mag. 
8) pp. “114-1217; (July; 1929) 3 
Phe: composition: of ‘was The 
from purée electrolytic. copper’ ‘and’ '‘‘'Chempur ” ‘tin: Annealing -was 
Carried out to determine the limits of solid solution. tesults showed: 
that ¢€ brofize was solid solution in which the percentage of tin may 
vary from24*5 to! atomic %. “X-ray data point to the existence 
of compound of copper and tin or to the simpler: compound 


ick of agreement between X-ray and metallographic results was 
‘made on alléys which been ‘insufficiently 
the final state of equilibrium. F. J: 


385. ‘Optical’ ‘fnvestigation of Active” 
rs. L. Tronstad. ants, of phys. Chem. 142. Abt. A. 4. PP 241- 


tid ore ‘were ‘prepared. lish 1g of f the 

ace att as high a burnish as possible was obtained. The polarisation _ 
of the reflected light was measured by, a polarisation spectrometer, The 
surface was rendered active and passive by electrolysis in a suitable solu- 
tion, and the polarisation again measured in the active and passive state. 

fesults indicated that the passivity of the metal was due to an oxide 
film, ‘When iron and nickel were rendered passive in an alkaline solution, 
the optical properties tended to reach a characteristic limiting value. 
The: optical properties changed in the opposite amish when rendered 
active from: those which. were characteristic of the passive. state..: The 
passive state was considered as due to an oxide layer or film which was 

386. State. of Metals. N. Stranski. C. Mutatt- 
schiew. Zeits. f; Elektrochem. 35. pp: 393-395, July, 1929. 

new possible. explanation of the passivity of metals is. 
Re heey is based upon: some new data on crystal growth and solution, — 
in which it is:shown that: the solution of a crystal is retarded when 
the removal of the units: of structure from the surface of the crystal is 
‘small compared» with the: total: number of these units of 
387. Theory: of. Passivity. R. Miller. Zeits Blekirochem. 86. 
pp. 459-460, July, 1929. 
The paper forms a to the on 
Passivity. The. influence of the hydrogen.and oxygen layers on the 


Distribution and ‘Velocity. ‘of Corrosion ot 
R: Evans. Frank. Inst., J. 208. pp. 45-58, July, 1929. 
The main conclusions previously arrived at [see Abstracts 2428 (1927), 
2039 and 2040 (1929)] are summarised, and it is shown how the principles 
developed may be the of the velocity of 
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+ 389. Photochemical Action: on. C terol and . Ergosterol, 
E. Rousseau. Comptes Rendus, 189. pp. 37-39, July 1, 1929. evoits 

-. Investigations were made by a method in which the iodine. of an 
iodide was displaced: by-an oily solution; of ‘cholesterob or ergosterol-itra- 
diated by solar light. It was found that ergosterol shows: a power: of 
oxidation superior to that of cholesterol when these in-oily. solution, ‘with 
limited presence of air, are submitted to. the action of complete solar 
radiations; The photochemical effect produced by solar radiations,-was. 
ten times greater than that produced by the three radiations.from anjarc 

vapour of mercury, 3650. A., 3341 


390. Oxidation of. ‘Zymosterol by. 
Gamptes Rendus, 189. pp. 173-174, July 22,1929... 
Following up a paper on the oxidising effect of on 


391. Mechanism of Photochemical in a 
J.C. Ghosh. Leits. f. phys. Chem. 3. Abt. B. 6. pp. 419-426, 
une, 19290 

“Measurements were made of the e. mf. of photochemical cells which 
contained a fluorescing electrolyte. The solutions employed were uranium 
salts in water, fluorescein in sodium hydrate, and rhodamin B in ‘alcohol. 
The dependence of the e.m.f. on time and intensity of illumination was 
investigated, and the results are utilised to explain the pe ‘of 
_ the reactions which take place i in these cells. SRI Aeros FJ. B. 


392. Photochemical Formation of 
s. ‘Lenher and C. Zeits. 3. keg 
478, June, 19290. 
photochemical action proceeded more slowly at low pressures than was 
to be‘expeécted from therequation representing the velocity’ of the reaction 
at ordinary pressures. Reaction velocity measurements: were made: by 
_ exposing mixtures of carbon monoxide and chlorine to the light’of a gas- 
filled lamp. The reaction mixture was contained in quartz vessels, and 
the progress of the reaction was followed by the:changes of pressure. 
The results indicate that diffusion of the atoms of chlorine to the walls 
of the containing vessebtakes place and that the atoms recombine.» Some 
doubtful points of the reaction in general are cleared up; andthe scheme 
of the reaction is outlined from the laws of the reaction which are 
found to be obeyed, in light and in the datk; and! at:temperaturés from 
room-temperature and at to whew at tem- 


393. Photochemical in Péroxide. “Part 
Dependence of Quantum Efficiency on R. G.W. 


Norrish, Chem. Soc., J. pp. 1158-1169, June, 1929. asa 
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intithe visible and ultra-violet, a photoelectric cell being used to measure 


The “in” the the: “nitrogett 

tion region ‘noticed by Dickinson and“Baxter Chem) 
1928): has been! found to be sharper than was originally supposed, 
their observation of slight photochemical activity of light of 1436 jap. sbeiie 
definitely’ unconfirmed. The existence of fine structure'in the NO, absorp- 


tion, spectrum is in’ agreement with the ‘mechanism NO, + hy = NO, 


NO, + NOg = 2NO + 0,, which is also confirmed oe the kinetic obser- 
vations in Part ‘See. Abstract Ho, 


‘Photochemical Eq Equilibrium, in 

Il and IV. R.G. W. Norrish. Sue. PP. ‘1604-1621, 

It.is that far. more. energy. is to decompose the 
molecule photochemically than thermally, On the basis of these considera- 
tions general distinction based on F tanck’s views [see. Abstract 1940 
({1926)] is, drawn between spectral excitation and photochemical activation, 
a. principle of limited availability of absorbed light energy being involved. 

This, hypothesis leads, to. certain, conclusions and predictions 
fluorescence, with photochemical activity, in. nitrogen peroxide, . 
predicted. fluorescence. was detected. and photographed... The 
relationships confirm the theoretical conclusions,.and a, general scheme 
connecting fluorescence with photochemical activity in nitrogen peroxide 
is suggested. . The DERG of as result on thermal heat of activation is_ 


Photochemical of J.C. Elgin 
and. H.S. Taylor. Am. Chem. Soc., J. 61. pp. 2059-2082, July, 1929. 
Gaseous hydrazine is “decomposed photochemically by the ultra-violet 
tadiation from a quartz mercury arc. A more rapid decomposition is 
tant about by optically excited mercury atoms. The products of the 
in both cases are ammonia, nitrogen and hydrogen in. amounts 
cating a reaction according to the stoichiometric equation 
2NHg + Ng ;; Decomposition .of, the ammonia formed 
follows this reaction., The products from, the thermal,,decomposition 
in a quartz bulb indicate reaction mainly according to the equation 


3N,H,-> 4NH;.+ Ng... The rate of the . purely photochemical decom- 


position is uninfluenced by temperature or by the presence of large con- 
centrations of ammonia or hydrogen, whilst that, of ammonia proceeds 
at.a rate one-tenth that of hydrazine under the same.conditions.. The 
sensitised, hydrazine decomposition is very. rapid.and. is.a chain, reaction 
with a minimum quantum efficiency of 13 molecules per absorbed quantum. 

-The rate of the sensitised reaction is unaffected by the presence of nitrogen, 
ammonia,.or hydrogen in large concentrations, and is directly proportional 
to the incident light intensity. . It appears that hydrazine presents a case 
of.‘' predissociation.”’. The results obtained are 
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by reaction ‘mechanism diésociation ‘of: the primarily 
excited molecule as a primary process, ‘and not one involving an activated 
molecule. Agreement is obtained if the dissociation is either into N,H, 
and H or 2NH,. Thermal calculations forthe vatious 


secondary processes discussed are given. The nature of the absorption 


and Farkas be accepted, [See Abstract 2716 (1928).] _ H.H. Ho. 


. 396. Photolysis. of Potassium Ferrioxalate Solutions, A.. J. 
Allmand and W. W. Webb, . Chem. Soc., J.pp. 1618-1537, July,,1929. 

The decomposition. of. potassium, ferrioxalate by. exposure. to light 
of a quartz-mercury lamp is investigated, the separation of the insoluble 
ferrous oxalate being prevented by a sufficient concentration of potassium 
oxalate. The results are critically discussed, and a. lien. ePry of the 
reaction is put forward to explain the Fesults. es J. B. 


397. Rate of Recombifiation ‘of Atomic He M. 
Smallwood. Am. Chem. Soc., J. 51. pp. 1985-1999, July, 1929. ae 

“It has been found {see ‘Abstract’ 1393' (1925)) that certain exothermic 
reactions of the type A + B-> AB cannot fesult from simple di 
collisions of molecules A and B, since, in such a collision, there is no means 
by which the energy corresponding to the heat of the reaction may be 
removed from the colliding molecules. In order to react, the molecules 
‘must collide in the immediate neighbourhood of some other object such 
as another molecule or the wall of the containing vesséli.¢., reaction can 
only take place as ‘the result of triplet impacts or three ‘body collisions. 

y a few reactions, however, proceed according to this mechanism, 
mong which is the recombination of atomic hydrogen, and the presént 
paper describes a measurement of the rate of this reaction through the — 
pressure range 0- 5-0-9 mm. of mercury. The method used was to allow 
dissociated hydrogen drawn from an eléctric discharge to pass along a 
straight tube, the degree of dissociatiofi at varying distances along the 
tube being determined by measuring the heat effect produced upon’ a 
piers of platinum foil placed in the flowing gas at the. desired distance 
“from the discharge, Wood having shown that metals cause the. complete 
recombination of the atomic hydro ee It was found that, under the 
conditions of the experiment, one-fifth to one-sixth of the atomic hydrogen 
present reacted with solid sulphur, and that nitric oxide catalyses the 
recombination of the atomic hydrogen. The data obtained are in accord- 


398. Bunsen Flames of Unusual ‘Smith and 
of Standavas, J. of 3. 65-74, July, | 

A mixture ofa air or oxygen with a gas is: forced 
a cylindrical burner tube, and the flame is observed as it burns in 
secondary air. Complex structures observed in -acetylene-air flames 
‘include ‘the intersection ‘of two zones, four distinct zones’ of Jight,' and a 
hollow dark core extending upward from the tip of the primary zone. 
‘When secondary air is excluded, the primary zones of some hydrocarbon- 
air flames become polyhedral, ‘Flames having 3, 4, 5, 6 and 7 sides 
have ‘been observed, which ‘will rotate under some conditions and remain 
‘stationary under others. The number of sides is a function of the size 


‘of the burner tube and of the composition of the gas 


he 


oxygen flame becomes polyhedral, ting tla 
‘and’ cortters of the figure; which can be made to rotate slowly, or rapidly, 
or to remain stationary, by slight changes of the composition and velocity 
of the mixture. of gas and oxygen supplied to the burner. . Accurate. and 
reproducible Seed of the. consumption and rate of flow of the gas mix- 
ftores and very steady streamline flow in. the burner tubes. have been — 
attained. photographs, of the above ames. are and 
399, Types of Unimolecular Reactions. K. Rice. Nat 
Sai, Proc. 15. pp. 459-462, June, 1929, 
difgahic compounds, and photochemical decomposition of the same com- 
unds,, all, in the gaseous. state... Problems relating ,to 
Molecular decompositions have been treated using classical and. 
quantum theory statistical methods; the energy seems to be obtained -by 
collisions, and not by absorption of light, and is presumably not. ph | 
energy but the energy of vibrations of the atoms within the molec 
It. appears that decomposition only. occurs when the. requisite energy 
becomes. localised in a certain oscillator of the molecule. There is a close 
analogy with. the case of predissociation, only that the transition. is. from 


one vibrational state to another rather than from one electronic state to 


another. In photochemical decomposition of a complex molecule, matters 
are more complicated, with first an electronic excitation and then transi- 

‘Unimolecular Reactions. S. Kassel. Nat, Acad. 
15. pp. 601-603, July, 1929. 

~The. method by which Bourgin [see Abstract 2866 (1929)) attempts to 
apply quantum mechanics to unimolecular reaction rates is criticised. 
A The author considers that the process of dissociation is probably a 
_radiationless quantum jump from a level in the discrete spectrum of. the 
molecule. to a level in the continuous spectrum ; the two wel overlap, 
and - the two. levels involved have the same energy. . 


Lew Pressures and under a Strong Magnetic Field. G. Kornfeld — 


and E. Klingler, Zeits. f. phys. Chem. 4. 


pote 


membrane. manometer has been. devised, and 

hensiv y described, “for investigating the reaction + at 
_minute pressures down to and belowlmm. Atsuch the reaction 
appears to be trimolecular, as found by Bodenstein for higher pressures, 
“and the constants now found are in agreement with the data of Boden- 
‘stein, A field eared to be without on the reaction 


Energy of Hydration of Hydroxyl Ion. Garrick. 
Phi Mag. 8. pp.:102-107, July, 1929. 


‘pendent of 
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The second method derived'the required value from the lattice 
were. in good agreement, Tho spa wark: 
of the. OH ion was 92-kg, of, J. B. 


"403. Work of Dissdciation ‘of Oxygen. Herzberg, t 

phys. Chem. 4. Abt. B. 3.’ pp. 223°226, July, 1929. 
Reasons aré given for concluding that the value hitherto ackepited! tb 

the work 6f dissociation’ of oxygen’ is 1 to 2 ‘volts too great, the corrected 
value for the normal state being 6-5 volts and for the '-state 6-1 volts. 
This involves.changes in the. values for compounds of oxygen; the» work 
of dissociation for CO being thus about 10. volts and that of NO 6-5 volts 
instead of 11 and 7. volts, respectively, sshinh by. 


"404, Heats Of Dissociation of the ‘Molecules, OH ‘and 
uP. D. S$. Villars. Am. ‘Chem. Soc., J: 51. pp. 2374-2377, Aug., 1929. 

In‘an investigation | on the dissociation energetics of the molecule of 
hydrogen cyanide, it was: necess to ‘make an estimate of the heats of 
dissociation of its different possible decomposition ‘products. Although 
it'may seem strangé to Speak of ‘the molecules, CH, NH and OH, never- 
‘theless their existence is claimed to be definitely proved by the observation 
‘of their band spectra. These data have now been interpolated by Mecke’s 
thethod [see ‘AUstract 2895 (1927)], and the magnitudes of the heats of 
‘dissociation of the iiolecules CH, NH, OH and HF are calculated to be 
0, 108-3, 138-0, and 172 kilocalories respectively. ‘A, Ho. 


‘Activation. of Oxygen. by Electron R. H. Dalton. 
Am: Chem. Soc., J. 51. pp. 2366-2374, Aug., 1929. 

In this paper the behaviour of oxygen ac vated | 
impact‘is investigated and thé energy nece ‘for its’ 
An apparatus similar to that of Glockler, Baxter and Dalton [see Abstiact 
1572: (1927)] has been employed. ‘The critical. potentials of oxygen 
shave been determined at ‘various pressures. In addition to the value of 

1-9 volts which has’ been found by’ previous experimenters, a second 
“critical Value was found at 10-6 volts, which appears distinctly only at 
_. above 0:1 mm., ‘but becomes ' very pronouriced at pressures of 
to0-4mm. Ina study of the reactivity towards carbon of oxygen 

gas, excited by, electron impact,) no: reaction,ocourred below7: volts, 
‘but, between 7:9;and 10-6 volts a reaction commenced and increased, in 
rapidity up to: the highest potentials investigated, the weaction product © 
mainly carbon dioxide. H. Hy Ho. 


406. Quantum Mechanics of Chemical teaction. R. ‘M. Langer. 
Rev. 34. pp. 92-108, July 1, 1929. 
It is shown that the quantum, mechanics is pos of describing 

which have all the aspects of certain chemical reactions. ‘It 
pet out that a system may change from one configuration to another 


en a quantum level of the one Configuration has the same energy 


‘quantum level of the other. Among such reactions mention is made and 
.Some discussion given’ of the large classes of molecular :rearrangements, 
and decompositions, including radioactive disintegration. The dependence 

on pressure and temperature is slightly discussed,-and it is:indicated that 
the: present: theory quite explains the necessity of ‘the: old activation 

-hypothesis ”’ of Arrhenius.; The old: 
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totake:into account: that it is not sufficient to have'at least.the.‘‘ activation 
éhetgy’’ but the molecule must be in a particular state to reaches: More- 
over, when there are several ‘‘ activated ’’, states the rate of reaction 
ftom diffetént :onés' niay ibe very different:indeeds ‘Insight is gained }into 
the nature 6f ¢ertain types ‘of :catalytic ‘action; including. special wall 
ot. the: Phase. Rule. ‘Kubelka, 

Zeits. Blektrochem: 36. pp..335-337,. June, 192%... | 
ou general method for the formulating of 
spatial arrangements ofthe phases, is developed: The new, method of 
development is shown to be applicable to of electrochemical 
equilibria exist in galvanic cells. B. 


408. Antimony Blectrodes ‘for the. of. ‘the 


Hydrogen-Ion,. Concentration... Shukoff and 


Zeits. f. Elektrochem. 35. pp. 349-352,. June, 
-Vaxious.forms of antimony electrodes have been used for pH dete 3 nin: 

pms -but, they do not.give concordant results,,; The; authors’. rods of 

fused, antimony,, drawn. -up. into. glass tubes, were. ‘not. constant. either, 


But amalgamated platinum wires, coated. with. Sb -by,electrolysis.of.a. 


25.% solution of SbCl, in. dry acetone, gave constant reproducible values. 
Their formula for the relation between theje.m.f.,E, of this olertterlengainet 
electrode and pH is E = 0-009 + 0:053.pH. 


409 Lead Dioxide-Lead. Sulphate Electrode. 

and D D.N. Craig. Am. Chem. Soc., J. 51. pp. 
The conditions for the preparation of reproducible lead dioxide-lead- 
apighate te elec determined, . Cells of the. type .Hg/Hg,SO,, 
SO,, H,SO,(xM)/ $0 SO, /Pt.were constructed, and their 
electromotive ng ‘were measured over a period of seven to sixteen - 
weeks at 25° 8 and at 20°, 30°, 35°, and 40°C. ‘The results enabled. the. 
potential of the lead dioxide-tead sulphate electrode to be calculated. . TI 
activity coefficient of various concentrations of sulphuric acid, the emf. : 
of mh lead storage cell, and the free energy change, the entropy on. 
reaction, for ,the . reaction _PbQ, + 2Hg +.2H,SO 


ate: Potential or te Blectrode fs int Solution Aldehyde. 
‘Rapkine, ‘Comptes Rendus, 189: pp. July 22, 1929." 
curve given The potential is’ irreversible D. 


Bimetallic Electrodes’ Potentiometric of 
ten Concentration.  R. ‘M. and’ | 
“Chem. 125-128; July 16, 1929. 

number electrode pairs were tor the 
of changes of hydrogen-ion concentrations. The pairs of metals 
‘used’ were: ‘antimony-lead, antimony-amalgamated copper, bismuth- 
"silver, and’copper-copper oxide. All these pairs give satisfactory results, 

“proper ‘precautions are taken. The author preferred the antimony- 
‘amalgamated: copper electrode for ordinary acidimetric and alkalimetric 
determinations. The possible of such” 
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“412; Ballistic: Effect ‘Exerted by, Polished. “Metal Plates. 
Loiséleur, Compiles Rendus, 189, pp. 245-246, July 29,1920, 
.° A freshly ‘polished insulated plate of metal is placed between: two 
identical platinised platinum electrodes situated a few cm. apart in a 
conducting solution and connected to a galvanometer. When the plate © 
ig Moved -about in any mariner between the electrodes a potential difference 
_is observed depending on the nature of the metal and the movement, and 
increasing’ as ‘the plate nears an electrode: It is suggested that this is due 
to he disruption of the layer of liquid [See 


413. Batteries with “Melted Blectrolyte._ Costeanu. 
Compies Rendus, pp. 35-37; July'1, 1929. 

‘account ‘is given of the investigation of the’ 
of oxide of copper—melted caustic soda—zinc. The fundatiental 
reaction is the oxidation of the zinc by the melted soda with liberation of 
hydrogen. ‘The H reduces the CuO of the anode with the depolarisation 
reaction: CuO + 2H = Cu + H,O. The battery was examined at the 
temperature of 400° C. at ‘whith the water contained in the soda (about 
2%) is in great part driven off after 4 hours’ heating. The behaviour of 
the battery was tested in air and in an atmosphere of nitrogen.’ The mean 
value of the emf. in'air was 1-322 volts, and in nitrogen 1:200 volts.’ The 
battery cx could be recommended for the high value of its e.m.f. and its 
tar cy, if the zine were hot attacked even on “open. 


Comptes Rendus, 189. pp. 149-150, July 22, 1929. 

The e.m.f. of the cell air|Pt| pyrex glass|Pt|NH, falls from 1: 090 volts at 
570° to 0-951 volt at 790°, corresponding, therefore, to the reaction 
4NH, + 30,= 2N, yee for which the e.mf. is 1. i volts. Below 


ais. Form of ‘the Curves of ‘song Solutions. 
p. ‘Talmud. Kolloid Zeits. 48. 2. pp. 164-165, June, 1929. i 

“A negative charge [see Abstract 500 (1927)] on the boundary layer 
3 air/solution. of dilute solutions.of sodium benzoate becomes positive in more — 
_ concentrated solutions. . The: negative effect is due tothe adsorption of 
organic anions, whilst the positive effect is a consequence of the orientation 


_-of the anion or of the molecule. Positive charges have been observed in 


ysolutions of benzoic ,acid, .and similar, phenomena occur in. solutions of 
sodium butyrate.and acetate. present paper confirms:the previous 
explanation (loc. cit.) by measurements of the boundary. potentials using 
‘Gouy’s capillary electrometer... The. effect is most pronounced in the case 
Of potassium.oleate. The electrocapillary curves are drawn, showing the 
_ghanges of boundary. potential for-.N/10KCl in. water. with change. of 
polarisation, from 0. to 2 volts against a normal calomel. electrode, for 
-M/3200,.M/1600,.M/800, M/400, M/200, and M/100 potassium oleate solu- 


tions, in. N/LOKCI] under the: potassium 


oleate, alone: in, water. Ho. 


— 
| 
ide 
, a 


CHEMICAL PHYSICS AND ELECTROCHEMISTRY. 409 


@16.: Cataphoresis: of Lead. Sulphate, Jewett. de 
Chem. 33. Pp. 1024+1026, July, 1929... é 
On the formation of a lead plated in seid, the tend 
‘stilphate which is first foritied is held’ to the lead ‘plate by cataphorésis in 
addition ‘to. a’ possiblé adsorption; ahd is, theréforé,-in a position td: 
oxidised to lead peroxide.’ Lead ‘sulphate on thé surface of lead» changes 
with time so that the anode effect of cataphoresis in sulphuric acid sohition 
becothes negligible relatively to other factors. Cataphoresis plays a part 
inthe electrolytic determination of lead: Lead ions’ carinot’ be carried ‘to 
the anode, nor is there evidence of the éxistence of any appréciable amount 
of léad as‘part ‘of a complex anion. Consequently the only lead ions:that 
can be oxidised to plumbic lead are those which happen to be at any 
rane in contact with the anode. After the Odea ions have been 
lise Carries the hegatively’ char; pe e against 


R. G.E. 26. pp. 93-103, July 20, 1929. 

‘The general phenomena of electrophoresis and of erattivienincanmtets ait 
described and ‘discussed. The practical bearing of the’ phenomena “is 
‘pointed out, and the industrial applications ‘are indicated. The funda- 
mental theories, and the laws governing the movement of the particlés'of 
solid matter suspended in the liquid, or of the liquid itself are given. The 
reviews the. chief applications of the’ various 


rs 
Growth. H. Brandes. Zcits. phys. Chem. ‘142, Al 


Ji une, 1929. 
_ From the literature. a Abstracts 1341, 1841 (1922), and 1738 (1929)). 
it appears that the growth of a crystalline phase is in two stages: rapid 
addition of new material and restrained arrangement in the crystal lattice. 
The present investigation concerns the particular case of electrolytic crystal 
growth and the attendant polarisation phenomena. With depolarisation 
free electrodes (polished platinum foil in metallic salt solutions) the: poten- 
tial change is directly proportional to the quantity of electricity, and such 
_an electrode behaves as an ideal condenser. This behaviour is explained 
onthe assumption that the ions provided by the current are embedded in 
the Helmholtz double layer and their charge added to the capacity of the 
electrode condenser. With depolarised electrodes, as in the case of crystal 
growth, the.ions are discharged prior to entry. into the lattice and the 
depolarisation is proportional to the polarisation voltage. The proportion- 
ality constant with respect to the velocity of crystal growth (depolarisation) 
voltage i is sensitive to change. 
H. H. Ho. 
419, Cartent cover the. ‘Region. of 
Residual Currents. E. Liebreich and W,: f- 
35. pp. 367-368, June, 1929... 
« The shape of the current density-potential. curves. depends, upon. the : 
neiiion of the ammeter; whether it is in the main-circuit or.in a.circuit 
including the experimental cell. The differences. obtained are illustrated 
-with’results given by a silver kathode in 0: acid — 


j 


platinum. The’effect of is:similar 

Solutions of Mixed; Uniyalent Chlorides. E. R. “iia: at 
J. of Research, 2. pp. 187-1143, June, 1929... 

Potential differences across the boundaries between of 
chlorides: were measured, using a flowing junction, and, silver- 

silver: chloride electrodes: There is no evidence. of..complex formation, 
and the constant ion conductance principle. which MacInnes has shown 
be:valid in solutions: is probably. equally 
Sey 421. Potential Difference. between Two Phases and Individual 
Activities of Ions. E. A. Guggenheim. J. Phys. Chem. 33. Pp. 842— 
849, June, 1929. 

recently. shawn by. Taylor Abstragt, 771. (1928) that 
the e.m.f. of the cell with a en is thus a f function of molecular 
free energies solely and isnot a function of ionic free energies. It, therefore, 
can yield no information concerning ionic free energies, and with the possible 
exception of single . electrode potentials and rates of reaction there appears 
to be no occasion for the use of ionic free energies as experimental quantities, 
but only as a mathematical device. It is shown that Taylor’s first. con- 
clusion may be. considered as a corollary to a more general principle, 
from which it also follows that to his second conclusion there are no possible 
: Fd’ A. 


“422. Luminescende Phénomencn in Electrolysis with’ Mercury 
Pit A. Dumanski, Z. Ceschewa and A. ‘Banow. ‘Zeits. 
phys. Chem. 3. Abt, B. 6. pp. 440-442, June, 1929. ‘ 

A glass vessel contains mercury above which is an aqueous: anil 

On passing an electric current through ‘the electrolyte from the mereury 
to a platinum kathode suspended in the electrolyte, a luminescence is 
observed at the surface of the mercury. ‘The himinescence, which is not 
accompanied by any rise in temperature of the liquid, gradually diminishes 

| as a film of insoluble reaction product forms on the surface of the mercury. 
‘On breaking the film by shaking the light reappears. ‘The effect is observed 
with, a p.d..across the cell of 12 to 70 volts, and a'current density at the 
mercury surface of 0-004 to 0-08 ampere per sq. cm., being stronger at 

e higher voltages and Current densities. The phenomenon only occurs 
‘with such electrolytes as give rise to insoluble compounds, and ‘the intensity 
and duration vary with the concentration of the solution. Spectrographic 
observations on the nature of the light are recorded.’ An aluminium or 
mercury, kathode may Substituted tor the’ the same 


3582 rt 


423. Anodic Nickel (Cobalt) Triacetate oat Kolbe’s Reaction. 
Séhall and Cy Zeits. hae. 35. 

The yield of nickel (cobalt) upon the. temperature at 

“the ‘anode, and upon the quality of the aceticacid.. The presence of water 
‘inthe acetic acid has ‘a ‘great influence :on the efficiency of the process. 
‘Solutions of nickel-(cobalt) diacetate in acetic acid, which had been:dried 
“by triacetate, showed no maxima or’ minima of 
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The maxima’ and -minima’ iappearec whien waiter: was iadded. 
Trimolécular nickel (cobalt) triacetate was forined at. theanode(when the 
triacetate solution was electrolysed. Ni(Co)—triacetate was prepaired\.by 
‘chemical means:/0 Ozone dried by P,Op-was passed 
solution in dry glacial acetic acid; and: the complex:salt separated by 
crystallisation.’ The synthesis of hydrocarbons ‘by the:electrolysis of salts 


rf 


Chem. 33. pp. 801-824, June, 1929. 


Fluorine being the most electronegative of the elements with, 
‘electrode. potential of 2-85: volts; it should, be. possible, by its means to 
anode. process,,. This is. shown, to be. the 
pi as. regards, a, number of reactions—the action of fluorine on. sulphates 

nd and sulphuric. acid, phosphoric. acid, . carbonates, _borates, potassium 
: laydtoxide, cobaltous, manganous, chromic and plumbous salts, and on 
a solution of potassium acetate—the mechanism of which is discussed in 
‘detail on the‘assumption that that ‘reaction takes place: which doés so at 
thé lowest voltage, with the least expenditure: of energy ‘Phe: con- 
clusions arrived at differ substantially in some tases from those:of : 
investigators (in particular Fichter and his collaborators). The author's 
‘views are confirmed by experiments: ‘in connection: with all but: the? first 
_ four of the above-noted reactions. A detailed account of the preparation 
of fluorine by electrolysis of potassium: inva 


425; Dilution ‘Law: nd 
Judy, 1929: ne 
‘of the ionic atmosphere: of the solution is low and: hence the number of 
associated ions small, that is, to weak electrolytes. A‘ relationship;is:now 
deduced between the degree of dissociation according to the conductivity 
and the number. of free, Bpassociated ions in the solution. This relation- 


ship is expressed by the formula F 1 + where is the | 


-metrically),,.D. the -dielectric, constant,of the solvent, . v, the volume. of 
the pure solvent, m;:the number of ions into which the electrolyte decom- 
poses, and ” its. valency;, Insertion of this value of F in Ostwald’s equation, 
F*/(1 F)o.= constant, where » is the volume of the solution, gives an 
expression ,which.agrees well with the experimental data for a number of — 
‘aqueous solutions of salts and acids, The values. obtained for K are 
regarded as. more concordant,than those given;by. Ostwald’ or Rudolphi's 
equation, the deviations with concentrated, solutions being regarded as 
due to solvation of the ions. If the association factor or the ratio of the 
velocity of the associated ions to that of the free ions is denoted by e and 
the true degree of dissociation byS,a = F + eAandS =F+ A. Utilisa- 
tion of these equations leads to a relationship more general than that given 
above. Calculation of the values of e from the conductivity data for a 
number of electrolytes shows that the expression e = nKD/2 holds 
VOL, XXXIII,—A —1930, —~ TEER 


the degree of dn an: deter- 
mined by the: conductivity method; also considers the relation. between 
the reaction velocities and the concentration; and concludes. that there: is 
substantial evidence that the interionic forces in such solutions are very 
small compared with those required by the Debye-Hickel theory and 
Lewis and Randall’s ionic strength hypothesis: “Expériments “have ‘been 
made in which inert salts were added to the acid solutions. These affect 
the catalytic activity, and'so ‘the ionisation constant changes. ‘The results 
; obtained are compared with those calculated by the Debye-Hiickel theory, — 
and it appears that the interionid forces in solutions of low ioni¢ strength 
are much smaller than the theoretical ones, and that ‘the ionic ‘strength 
hypothesis is not when ions are involved in the 
electrical field effect. A. 


427% in Alkali and 
‘Alkalitie Earth Metals during the Passage of an Electric Current. 
1929. 
‘electric. current, changes of concentration are found to take place. In a 
sodium amalgam, the sodium concentration at the anode increased during 
electrolysis. The relative effect, that is the difference of concentration at 
the two electrodes divided by the current density, showed a slow decrease 
with rising temperature, in the interval 25° to. 75°C: The relative effect 
terided to a limiting value after about 2000: hours. ‘The relative effect was 
found to be proportional to the original concentration. Barium :was found. 
‘to ‘concentrate at the anode from dilute amalgams, and lithimm and 
‘potassium increased’ in concentration at the kathode.. Evidence. was put 
forward to show that ed 


428. Precipitation of Mangancee by with 
Alternating Current. A.'P. Rollet. Comptes Rendus, 189. pp. 34-36, 
July 1, 1929. 

A complete precipitation of manganese was obtained on electrolysing | 
by an alternating current a solution of a nickel salt containing a small 
quantity of manganese: After a time of electrolysis a brown colour appears 
‘round the electrodes, and then a deposit forms on the bottom of the trough, 
which consists of manganese dioxide. ‘Sometimes at the’ beginning of its 
formation a ‘thin brown layer of binoxide covers’ the’ electrodes. ‘The 
‘precipitation occurs whatever the acid radicle of the salt, but the presence 
‘of nickel appears to be must be 
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